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U9/U7 <817, 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Filing under 35 U.S.C. § 371 

Corresponding to International Application Serial No 
PCT/FR96/01756 

Applicant: Daniel Caput, Pascual Ferrara, Patrick 
Laurent and Natalio Vita 

International Filing Date: November 7, 1996 


For: IL-13 RECEPTOR 

Assistant Commissioner for Patents 
Box PCT 
Attn: EO/US 
Washington, D.C. 20231 

Dear Sir: 

PRELIMINARY AMENDMENT 

Please amend the above-identified application as follows: 

In the Claims 

Please amend the claims as follows before calculating the filing fee for the above- 
identified application: 

> 

In claim 5, line 2, rewrite "any oneLof claims 1 to 4" as — claim 1 

In claim 11, line 2, rewrite "any one of claims 8 to 10" as — claim 8 

In claim 14, lines 2-3, rewrite "any one of claims 5 to 7 and 1 1 to 13" as — any one of 
claims 5 or 11 

In claim 16, line 2, rewrite "claims 14 or 15" as — claim 14 
In claim 18, line 3, rewrite "claims 5 to 7" as — claim 5 --. 

In claim 21, line 3, rewrite "claims 1 1 to 13" as — claim 1 1 — . 

/ 

In claim 24, lines 3 and 6, rewrite " claims 1 to 4 and 8 to 10" as — claims 1 or 8 
In claim 25, line 2, rewrite "5 to 7 and 1 1 to 13" as — 5 or 1 1 
In claim 26, lines 1-2, rewrite "claims 18 to 23" as -- claims 18, 21 or 23 
In claim 26, lines 4-5, rewrite "claims 1 to 4 or 8 to 10" as — claims 1 or 8 — . 

In claim 27 lines l-2, rewrite "claims 18 to 23" as — claims 18, 21 or 23 --. 

f 

In claim 28, lines 4-5, rewrite "claims 1 to 4 or 8 to 10" as — claims 1 or 8 — . 
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Express Mail Label Number. 
Date of Deposit: 0 j 


EM3 17281 127US 
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I hereby certify that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to Addressee" 
Service on the date indicated above and is addressed to: Asst. 

Commissioner for Patents, Box PCT, Attn: EO/US, Washington, 
DO20231. 
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In claim 28, line 7, rewrite "claims 18 to 23" as -- claims 18, 21 or 23 
In claim 29, line 2, rewrite "claims 5 to 7 and 1 1 to 13" as - claims 5 or 1 1 
In claim 29, line 4, rewrite "1 to 4 and 8 to 10" as -- 1 or 8 
In claim 31, line 4-5, rewrite "claims 1 to 4 and 8 to 10" as — claims 1 or 8 
In claim 32, line 3, rewrite "claims 1 to 4 and 8 to 10" as — claims 1 or 8 
In claim 36, line 2, rewrite "claims 1 to 4 or 8 to 10" as — claims 1 or 8 
In claim 37, line 3, rewrite " 1 to 4 or 8 to 10" as — 1, 4, 8 or 10 
In claim 39, lines 1-2, rewrite "any one of claims 1 to 4" as — claim 1 
In claim 40, lines 1-2, rewrite "any one of claims 8 to 10" as — claim 8 
In claim 41, lines 1-2, rewrite "any one of claims 1 to 4" as — claim 1 
In claim 42, lines 1-2, rewrite "any one of claims 8 to 10" as — claim 8 — . 


REMARKS 

The claims have been amended in order to limit the multiple dependencies of the claims. 


Date: ilu^o 3, {ft? 0 - 

Michael D. Alexander, 
Registration No. 36,080 


Address: 

Patent Department 
Sanofi Pharmaceuticals, Inc. 

9 Great Valley Parkway 
P.O. Box 3026 
Malvern, PA 19355 
Telephone No. (610) 889-8802 
Facsimile: (610) 889-8799 
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The present invention relates to purified poly- 
peptides having a receptor activity specific for 
interleukin- 13 (IL-13), to their biologically active 
fragments and to the corresponding nucleic acid sequences 
and to their applications. 

XL- 13 is a recently identified (1,2) cytokine of 
112 rio acids secreted by the activated T lymphocytes , 

B lymphocytes and the xnastocytes after activation. 

By virtue of its numerous biological properties 
shared with IL-4, IL-13 has been described as an IL-4- 
like cytokine. Its activities are indeed similar to those 
of IL-4 on the B cells (3-5), the monocytes (6-10) and 
other non— haematopoietic cells (11—12). On the other 
hand, contrary to IL-4, it would not exert a specific 
effect on resting or activated T cells (13). 

Various biological activities of IL-13 on the 
monocytes /macrophages, the B lymphocytes and certain 
haematopoietic precursors have been described in detail 
by A. J. Minty, as well as in review articles on IL-13 (see 
fi&r example 14) . Several data indicate, in additxon, that 
Hhis cytokine has a pleiotropic effect on other cell 
types. These non-haematopoietic cells which are directly 
affected by IL-13 are endothelial and microglial cells, 
keratinocytes and kidney and colon carcinomas. 

The anti-inflammatory and immunoregulatory 
activities of IL-13 may be useful, for example, in the 
treatment of autoimmune, tumour and viral pathologies. 

An exploitation of these biological properties at 
the clinical level requires, however, a perfect knowledge 
of signals mechanisms via which these effects are 
exerted, so as to be able to control and modulate them in 
the relevant pathologies. 

One of the stages in the analysis of the signal 
transmitted by a biological molecule within a cell 
consists in identifying its membrane receptor. The 
research studies carried out to this end on the IL-13 
receptor have shown that IL-13 and XL-4 had a c ommo n 
receptor, or at the very least some of the components of 
a common receptor complex, as well as co mmo n signal 
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transduction elements (15-18). This receptor is present 
at the surface of various cell types, in a variable 
number according to the cell type considered. The com- 
parative distribution of the XL— 13 and XL— 4 receptors has 
5 been , indicated by A. J. Minty (14). 

Kondo et al. (19) have described the structure of 
a receptor having a high affinity for IL— 4 . This receptor 
is a dimer, formed by the association of a glycoprotein 
of 140 kDa (IL-4R) and of the y chain of the IL-2 
10 receptor (yc) . IL-4 can bind to the glycoprotein subunit 
of 140 kDa (IL-4R or gp 140) with a high affinity (Kd 
between 50 and 100 pM) (15). However, this affinity is 
increased by a factor of 2 to 3 when the yc chain is 
associated with gp 140. This association is, in addition, 
15 necessary for the transmission of certain signals medi- 
ated by IL-4 (19,20). 

Cross-competition experiments for binding either 
of xi,-i3 or of IL-4 have demonstrated that IL-4 can 
normally prevent the binding of XL-13, whereas IL-13 can 
20 generally only partially prevent the binding of IL4 to 
its receptor (17,21) and does not attach to any of the 
two subunits of the IL-4 receptor or to the complex 
formed by their association. On the basis of these 
observations, the authors of the present invention have 
25 assumed that the receptor specific for IL-13 consisted of 
the receptor complex XL-4 associated with another IL-13 
binding component (XL-13R|3) . 

Research studies carried out on am erythro- 
leukemic cell line capable of proliferating in response 
30 to IL-13 and IL-4 (TP-1 line) allowed them to show that 
these two cytokines produced similar intracellular events 
after attachment to their receptor (18). In parallel, 
cross-linking experiments allowed them to show that gp 
140 could form heterodimers either with the y chain, or 
35 with a new subunit, of a molecular weight of 55 to 70 kDa 
(17,21) . 

Moreover, research studies recently carried out 
on a mouse embryonic stem cell line have made it possible 
to isolate the genomic DMA and the cDMA encoding a 
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polypeptide of 424 amino acid residues (lL-13Ra) , sug- 
gesting that the IL-13 receptor shared with the XL-4 
receptor a common chain so as to constitute a high-affin- 
ity receptor (22, 23), that is to say has an affinity 

5 whose constant Kd is situated between values of between 
about 10 pM and 100 pH (a low-affinity receptor having a 
constant Kd situated between the values of between 2 nM 
and 10 nM) . 

Given the importance , at the medical level, of 
10 fine understanding of the phenomena of regulation of 

XXi-4 »nd of XL-13, and in particular of the possibility 
of being able to separate and control separately the 
offsets produced by either of these two cytokine s , the 
authors of the present invention were interested on the 
15 one hand, in the characterization of a polypeptide 
specifically binding XL-13 with a high affinity and, on 
the other hand, in the characterization of another 
polypeptide which, alone, specifically binds XL-13 with 
a low affinity and which, if it is associated with the 
20 XL-4 receptor, constitutes a high-affinity receptor for 
IL-13. 

These authors have now identified a human 
carcinoma cell line expressing the XL— 13 specific 
receptor in a quantity greater than other known hu m a n 
25 renal carcinoma lines (21) , and have now carried out the 
cloning o£ the primary subunit responsible for the 
attachment of XL-13 to the XL-4/XL-13 receptor, called 
IL-13R$, as well as the cloning of the common chain 
shared by the XL-13 receptor and the XL-4 receptor in 
30 order to constitute a high-affinity receptor which allows 
cross-competition between the 2 cytokines, called XL- 
13Ra. The present invention therefore relates to purified 
polypeptides specifically linking XL-13 . 

More particularly, the subject of the invention 
35 is purified polypeptides whose amino acid sequences 
correspond to that of a receptor specific for XL-13 (IL- 
13R(J and IL-13RCC) , or biologically active fragments 
thereof . 

The subject of the invention is also isolated DNA 



sequences encoding the said polypeptides or their bio- 
logically active fragments. 

It relates# in addition# to the exprsssion 
vectors containing at least one of the nucleotide 
sequences defined above, and the host cells transfected 
with these expression vectors under conditions allowing 
fhe replication and/or expression of one of. the said 
nucleotide sequences . 

The methods for producing recombinant ZL-13R|3 and 
IL-13RCX or their biological active fragments by the 
transfected host cells are also part of the invention. 

The invention also comprises pharmaceutical 
compositions comprising ZL-13R|3 and/or ZL-13R0C or bio- 
logically active fragments thereof for the regulation of 
t- h* immunological and inflammatory mechanisms produced by 
ZL-13. Zt relates# in addition# to a method for the 
identification of agents capable of modulating the 
activity of ZL— 13Rj3 and/or ZL— 13RCI# and the use of 
ZL-Rl3j3 and/or XL-13Ra or of fragments thereof for 
screening these agents as well as for the manufacture of 
new products capable of modulating the activity of the 
ZL-13 receptor. 

The invention also comprises antibodies or 
derivatives of antibodies specific for ZL— 13R|3 and/or ZL- 
13 ROC. 

Finally# it relates to a method of therapeutic 
treatment for modulating the immunological reactxons 
mediated by ZL-13# comprising the administration, to a 
patient, of ZL-13R|3 and/or ZL-13R0C or of one of their 
biologically active fragments or of a compound capable of 
specifically modulating the activity of this receptor# in 
combination with a pharmaceutically acceptable vehicle. 

Zn the description of the invention below, the 
following definitions are used: 

- polypeptide specifically binding ZL-13 with a high 
affinity (ZL-13R&) : a polypeptide comprising the amino 
acid sequence SEQ ZD No. 2 or any biologically active 
fragment or derivative thereof; 

- polypeptide which# alone# specifically binds XL-13 with 
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a low affinity and which, if it is associated with the 
IL-4 receptor, constitutes a high-affinity receptor 
(IL-13RCX) s a polypeptide comprising the amino acid se- 
quence SEQ ID NO 4 or any biologically active fragment or 
5 derivative thereof ? 

- biologically actives capable of binding specifically to 
IL-13 and/or of participating in the transduction of the 
signal specifically produced by IL-13 at the level of the 
cell membrane, and/or capable of interacting with the 
10 receptor specific for IL-4 (IL-4R/gp 140) so as to form 
a complex capable of binding IL-4 and IL-13, and/or which 
is recognized by antibodies specific to the polypeptide 
of sequence SEQ ID No. 2 and/or of sequence SEQ ID No. 4, 
and/or capable of inducing antibodies which recognize the 
15 polypeptide of sequence SEQ ID No. 2 and/or of sequence 
SEQ ID No. 4; 

_ derivatives any polypeptide which is a variant of the 
polypeptide of sequence SEQ ID No. 2 and/or of sequence 
SEQ ID No. 4, or any molecule resulting from a modifica- 
20 tion of a genetic and/or chemical nature of the sequence 
SEQ ID No. 2 or of sequence SEQ ID No. 4, that is to say 
which is obtained by mutation, deletion, addition, 
substitution and/or chemical modification of one or of a 
limited number of amino acids, as well as any isoform 
25 sequence, that is to say a sequence which is identical to 
t- h e sequence SEQ ID No. 2 or to the sequence SEQ ID No. 
4, to one of their fragments or to one of their modified 
sequences, containing one or more ami no acids in the D 
enantiomer form, the said variant, modified or isoform 
30 sequences having conserved at least one of the properties 
which make them biologically active. 

The subject of the present invention is a 
purified polypeptide comprising an ami no acid sequence 
chosen from: 

35 a) the sequence SEQ ID No. 2 or the sequence SEQ ID No. 
4, 

b) any biologically active sequence derived from SEQ ID 
No. 2 or SEQ ID No. 4, according to the definition given 


above . 
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The manu facture of derivatives may have various 
objectives, including in particular that of increasing 
the affinity of the receptor for IL-13, that of modulat- 
ing the cross-competition between XL- 13 and IL-4, that of 
5 enhancing their levels of production, of increasing their 
resistance to proteases, of modifying their biological 
activity or of conferring new pharmaceutical and/ or 
biological properties on them. 

Among biologically active variants of the 
10 polypeptides as defined above, the fragments produced by 
alternate splicing of the transcripts (messenger RNAs) of 
gene encoding one of the amino acid sequences 
described above are preferred. 

Xn an advantageous variant, the 8 C- terminal 
15 ami no acids of the polypeptide of sequence SEQ ID No. 2 
are substituted by the following 6 amino acids: VRCVTL. 

According to another advantageous aspect, the 
invention relates to a soluble form of IL-13RP, called 
IL-13R(3 s, comprising especially the extracelluar domain 
20 of the polypeptide of sequence SEQ XD No. 2 stretching up 
to residue 343 and preferably up to residue 337 as well 
as a soluble form of XL-13Ra, called XL-13R0CS, comprising 
especially the extracelluar domain of the polypeptide of 
sequence SEQ XD Mo. 4 stretching up to residue 343 and 
25 preferably up to the residues between 336 and 342. 

The polypeptide which comprises the sequence SEQ 
XD Mo. 2 or the sequence SEQ XD Mo. 4 represents a 
specific embodiment of the invention. As will emerge in 
the .examples, this polypeptide may be expressed at the 
30 surface of human cells so as to form a functional XL— 13 
receptor and/or combine with the IL-4 receptor so as to 
form, with the y chain of the IL-2 receptor, the receptor 
complex common to XL-4 and XL-13. 

The subject of the present invention is- also an 
isolated nucleic acid sequence, chosen from: 

a) the sequence SEQ XD No. 1, 

b) the sequence SEQ XD No. 3, 

c) the nucleic acid sequences capable of hybridizing to 
the sequence SEQ XD No. 1 or to the sequence SEQ ID 


35 



No. 3, or to their complementary sequences and encod- 
ing polypeptides having an IL-13 receptor activity, or 
allowing the reconstitution of a receptor having a 
high affinity for IL— 13 and ZL-4, 
d) the nucleic acid sequences derived from the sequences 
a) b) said c) because of the degeneracy of the 

genetic code. 

More particularly, the subject of the invention 
is a sequence encoding the soluble part of IL-13RP or of 
IL-13R0C any variant produced by alternate splicing of 
the transcripts of IL-13R(3 or of IL-13Ra, conserving at 
least one of the biological properties described. 

A preferred embodiment is represented by a 
nucleic acid sequence comprising or consisting of the 
stretch of nucleotides stretching from nucleotide No. 1 
up to nucleotide 1081, and preferably up to nucleotide 
1063 on the sequence SSQ ID No. 1. 

Another preferred embodiment is represented by a 
nucleic acid sequence comprising or consisting of the 
stretch of nucleotides stretching from nucleotide No. 1 
up to nucleotide No. 1059, and preferably up to the 
nucleotides between numbers 1041 and 1056 on the sequence 
SEQ ZD No. 3. 

Advantageously, the nucleic acid sequence accord- 
ing to the invention is a sequence encoding a protein 
corresponding to the mature form of XL— 13RJ3 or of 
IL-13RCX, this mature protein being the result of the 
release of the signal peptide. 

Tbs various nucleotide sequences of the invention 
may be of artificial origin or otherwise. They may be DNA 
or RNA sequences obtained by screening sequence libraries 
by means of probes produced on the basis of the sequence 
SEQ ID No. 1 or of the sequence SEQ ID No. 3. Such 
libraries may be prepared by conventional molecular 
biology techniques known to persons skilled in the art . 

The nucleotide sequences according to the inven- 
tion may also be prepared by chemical synthesis or 
alternatively by a combination of methods including 
chemical or enzymatic modification of sequences obtained 
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by screening of the libraries. 

These nucleotide sequences allow the preparation 
of nucleotide probes encoding a polypeptide according to 
f he invention or a biologically active fragment thereof. 

5 The appropriate hybridization conditions correspond to 
the temperature and ionic strength conditions customarily 
used by persons skilled in the art, preferably to tem- 
perature conditions of between T m - 5°C and T a - 30°C and 
still more preferably, to temperature conditions between 
10 t b - 5°C T a - 10°C (high stringency) , T a being the 

melting temperature, defined as the temperature at which 
50 % of f-ha base-paired strands separate. Such probes are 
also part of the invention. They may be used as a IN 
VITRO diagnostic tool for the detection, by hybridization 
15 experiments, of transcripts specific for the polypeptides 
of the invention in biological samples or for the detec- 
tion of aberrant syntheses or of genetic abnormalities 
resulting from a polymorphism, from mutations or from a 
poor splicing. 

20 The probes of the invention comprise at least 10 

nucleotides, and comprise at most the entire nucleotide 
sequence SEQ ID No. 1 or the entire nucleotide sequence 
SEQ ID No. 3 or their complementary strand. 

Among the shortest probes, that is to say of 
25 about 10 to 15 nucleotides, the appropriate hybridization 
conditions correspond to the temperature and ionic 
strength conditions customarily used by persons skilled 
in the art. 

Preferably, the probes of the invention are 
30 labelled prior to their use. For that, several techniques 
are within the capability of persons skilled in the art, 
such as for example fluorescent, radioactive, 
chemiluminescent or enzymatic labelling. 

The IN VITRO diagnostic methods in which these 
35 nucleotide probes are used for the detection of aberrant 
syntheses or of genetic abnormalities, such as the loss 
of heterozygosity and genetic rearrangement, at the level 
of the nucleic sequences encoding an IL-13 receptor 
polypeptide or a biologically active fragment. 


are 



included in the present invention. Such a type of method 
comprises: 

- bringing a nucleotide probe of the invention into 
contact with a biological sample under conditions allow- 
ing the formation of a hybridization complex between the 
said probe and the above-mentioned nucleotide sequence, 
optionally after a preliminary step of amplification of 
t-Vi« abovemen t i oned nucleotide sequence? 

- detection of the hybridization complex which may be 
formed; 

_ optionally, sequencing the nucleotide sequence forming 
the hybridization complex with the probe of the inven- 
tion. 

The cDNA probes of the invention may, in addi- 
tion, be advantageously used for the detection of 
chromosomal abnormalities. 

The nucleotide sequences of the -invention are 
also useful for the manufacture and the use of sense 
and/or antisense oligonucleotide primers for sequencing 
reactions or for specific amp lification reactions 
according to the so-called PCR (polymerase chain 
reaction) technique or any other variant thereof. 

The nucleotide sequences according to the inven- 
tion have, moreover, uses in the therapeutic field for 
t he preparation of antisense sequences which are capable 
of hybridizing specifically with a nucleic acid sequence, 
including a messenger RNA, and may be used in gene 
therapy. The subject of the invention is thus antisense 
sequences capable of inhibiting , at least partially, the 
production of IL-13 receptor polypeptides as defined 
above. Such sequences advantageously consist of those 
which constitute the reading frame encoding IL-13Rp or 
IL-13Ra at the level of the transcript. 

They may be more particularly used in the treat- 
ment of allergies and of inf lamination. 

The nucleotide sequences according to the inven- 
tion may, moreover, be used for the production of recom- 
binant polypeptides, as defined above, having an XL-13 
receptor activity. 
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These polypeptides may be produced from the 
nucleotide sequences defined above, according to tech- 
niques for the production of recombinant products known 
to persons skilled in the art. In this case, the 
5 nucleotide sequence used is placed under the control of 
signals allowing its expression in a cellular host. The 
cellular host used may be chosen from prokaryotic sys- 
tems, such as bacteria, or from eukaryotic systems, such 
as yeasts, insect cells, CHO cells (Chinese hamster ovary 
10 cells) or any other system which is advantageously 

available commercially. A cellular host preferred for the 
expression of the polypeptides of the invention consists 
of the fibroblast line COS-7 or COS-3. 

The signals controlling the expression of the 
15 polypeptides, such as the promoters, the activators or 

the terminal sequences, are chosen according to the 
cellular host used. To this end, the nucleotide sequences 
according to the invention may be inserted into auton- 
omously replicating vectors within the chosen host, or 
20 integrative vectors of the chosen host. Such vectors will 

be prepared according to the methods commonly used by 
persons skilled in the art, and the resulting clones may 
be introduced into an appropriate host by standard 
methods, such as for example electroporation. 

25 The expression vectors containing at least one of 

the nucleotide sequences defined above are also part of 
the present invention. 

In the case of the COS-7 or COS-3 cells, the 
transfection may be carried out using the vector pSS-1, 
30 as described in (17) . 

The invention relates, in addition, to the host 
cells transfected by these expression vectors. These 
cells may be obtained by the introduction, into host 
cells, of a nucleotide sequence inserted into a vector as 
35 defined above, followed by the culture of the said cells 
under conditions allowing the replication and/or express- 
ion of the transfected nucleotide sequence. 

These cells may be used in a method for the 
production of a recombinant polypeptide of sequence SEQ 


ID No. 2 or SEQ ID No. 4 or a derivative, which method is 
itself included in the present invention and is charac- 
terized in that the transfected cells are cultured under 
conditions allowing the expression of a recombinant 
polypeptide of sequence SEQ ID No. 2 or SEQ ID No. 4, or 
a derivative, and in that the said recombinant 
polypeptide is recovered. 

The purification processes used are known to 
persons skilled in the art. The recombinant polypeptide 
may be purified from cell lysates and extracts, from the 
culture supernatant, by methods used xndivxdually or xn 
combination, such as fractionation, chromatographic 
methods, immunoaf finity techniques using specific mono- 
or polyclonal antibodies. 

The mono- or polyclonal antibodies capable of 
specifically recognizing IL-13RP and/or lD-13Ra according 
to the definition given above are also part of the 
invention. Polyclonal antibodies may be obtained from the 
serum of an animal imuunxzed against III— 13RP and/or 
IL-13Ra according to the usual procedures. 

The monoclonal antibodies may be obtaxned accord— 
ing to the conventional hybridoma culture method 
described by Kohler and Milstein (Nature, 1975, 256 , 495- 
497) . 

Advantageous antibodies are antibodies directed 
against the extracelluar domain of IL-13RP and/or 
IL-13RCX. 

The antibodies according to the invention are, 
for example, chimeric antibodies, humanized antibodies. 
Fab and F(ab')2 fragments. They may also exist in the 
form of labelled antibodies or immunoconjugates. For 
example, they may be associated wxth a toxxn, such as the 
diphtheria toxin or with a radioactive product. These 
immunotoxins may in this case constitute therapeutic 
agents which may be used for the treatment of certain 
pathologies involving *n overexpression of IL-13R(J and/or 
iL-13Ra. 

The antibodies of the invention, in particular 
the monoclonal antibodies, may also be used for the 



ismmnocytochemical analyses of the XL- 13 receptor's on 
specific tissue sections, for example by immunofluores- 
cence or by gold or peroxidase labelling. 

They may be advantageously used in any situation 
where the expression of IL-13RJ3 and/or IL-13RCX needs to 
be observed, such as for example an abnormal over- 
expression or the monitoring of the regulation of mem- 
brane expression. 

The invention therefore also relates to a process 
for t h «* IN VITRO diagnosis of pathologies correlated with 
abnormal eaq>ression of XL-13RP and/or of XL-13RCC, in 
biological samples capable of containing XL-13R|3 and/or 
IL-13Ra expressed at an abnormal level, characterized in 
that at least one antibody of the invention is brought 
into contact with the said biological sample, under 
conditions allowing the possible formation of specific 
immunological complexes between XL— 13R|3 and/ or of XL— 13R0C 
and the said antibody(ies) and in that the specific 
immunological complexes which may be formed are detected. 

The invention also relates to a kit for the IN 
VITRO diagnosis of an abnormal expression of XL-13Rj3 
and/or of XL-13Ra in a biological sample and/or for 
measuring the level of expression of the XL— 13 receptor 
in the said sample comprising: 

- at least one antibody specific for IL-13R(5 and/or XL- 
13Rtx, optionally attached onto a support, 

■mmm-nm for revealing the formation of specific 
antigen/antibody complexes between XL-13R(3 and/or IL-13RCt 
the said antibody(ies) and/or means for quantifying 
these complexes. 

Another subject of the invention relates to a 
method for the identification and/or isolation of ligands 
specific for IL-13Rj3 and/or IL-13Ra or agents capable of 
modulating its activity, characterized in that a compound 
or a mixture containing various compounds, optionally 
zionidentified, is brought into contact with cells expres- 
sing at their surface IL-13Rp and/or XL-13Ra, under 
conditions allowing interaction between the XL- 13 
receptor and the said compound, in the case where the 
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latter would have an affinity for the receptor, and in 
that the compounds bound to IL-13R|i and/or IL-13RCC, or 
those capable of modulating' the biological activity 
thereof, are detected and/or isolated. 

5 Xn a specific embodiment, this method of the 

invention is adapted to the identification and/or isola- 
tion of agonists and of antagonists of IL-13 for its 
IL-13RS and/or IL-13Ra receptor. 

The invention also comprises pharmaceutical 
10 compositions comprising, as active ingredient, a 
polypeptide corresponding to the preceding definitions, 
preferably in a soluble form, combined with a pharma- 
ceutically acceptable vehicle. 

Such a polypeptide may indeed act in competition 
IS with XL-13RP and/or IL-13RO expressed at the cell sur- 
£ ace , and thereby constitute an antagonist specific for 
the binding of XL-13 to its receptor, which may be 
advantageously used for the synthesis of a medicinal 
product intended for modulating the reactions mediated by 
20 xx»-l3 in pathological situations. 

Finally, the invention comprises a method for the 
therapeutic treatment of conditions linked to immunologi- 
cal reactions mediated by XL- 13, comprising the adminis- 
tration to a patient of XL-13Rp and/or XL-13Ra (or of one 
25 of their biologically active fragments) , or of a compound 
capable of specifically modulating the biological activ- 
ity thereof, in combination with a pharmaceutically 
acceptable vehicle. 

Other characteristics and advantages of the 
30 invention will emerge in the rest of the description with 
the examples and the figures, of which the legends are 
represented below. 

LEGEND TO THE FIGURES 

- Figure 1: characterisation of the human IL-13R|J 
35 receptor present in Caki-1 cells. 

a) Scatchard analysis (inset) of the saturation curve of 
XL- 13 labelled with [ 125 I] ; 

b) binding of [ 125 I] [Phe43] -IL-13-GlyTyrGlyTyr in the 
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presence of increasing concentrations of unlabelled IL-13 
(• ) and of IL-4 (o) ; 

c) gross -li nking experiments using radioactive IL-13 in 
the absence (lane a) and in the presence of a one hundred 

5 times excess of unlabelled XL-13 (lane b) or of XL-4 
( lane c ) ; 

d) inhibition of the secretion of IL-6 induced by IL-13 

il- 4 in the presence of a monoclonal antibody speci- 
fic for the IL-4R chain and the IL-4 antagonist Y124DIL- 

10 4 . 

- Figure 2 : Nucleotide sequence of the cDNA of 
IL-13R(3, comparison of the protein sequences of IL-5R 

and IL-13RP « 

a) nucleotide sequence of the cDNA of IL-13R(3 ■ The amino 

15 acids corresponding to the deduced signal peptide of the 
nucleic sequence are indicated in italics and those 
corresponding to the transmembrane domain axe indicated 
in bold characters. The potential N-glycosylation sites 
(Asn-X-Ser/Thr) are underlined; 

20 b) alignment of the amino acids of the IL-13Rp and IL-5R 
sequences. The protein sequences of XL-13R and XL-5R are 
aligned as described above (24) . The cysteine residues 
and the WSXWS motif which are characteristic of this 
family of receptors are boxed. 

25 - Figure 3$ patterns of expression of the IL-13RP 

mRNA. 

The RNA was prepared from the following cells: Caki-1 

(lane a), A431 (lane b) , TF-1 (lane c), U937 (lane d) , 
Jurkat (line e) and IM9 (lane £) . 

30 - Figure 4: characterization of the recombi nant 

IL-13RP receptor for IL-13. The COS-7 cells are 
transfected with IL-13R|3 cDNA and used for: 
a) studies for the binding of radiolabelled IL-13 (inset) 
by Scatchard analysis of the saturation curve; 

35 b) cross-linking experiments using radiolabelled IL-13 in 
the absence (lane a) and in the presence of a one hundred 
times excess of unlabelled IL-13 (lame b) ; 
c-d) cotransfection experiments using cloned IL-13Rp, 
IL-4R (gpl40) and the yc chain followed by the binding of 
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radiolabelled IL-13 (c) or of IL-4 (d) . The black and 

white mi nim a represent the specific binding of IL-13 and 
of XL-4 respectively. 

- Figure 5: inhibition of the binding of XL-13 to 
5 XL-13Rp by the soluble form of the receptor (IL-13Rj3s) in 

transient expression . 

The expression of IL-13R(3 s in the supernatant of the 
cells transfected with 2034 is tested by inhibition of 
the binding of IL-13 on cells transfected with IL-13R(3 
10 (2036). The supernatants are tested in the crude state by 

diluting them one half in the iodinated ligand. 

2036 NSB: nonspecific binding in the presence of an 

excess of unlabelled XL-13. 

2036 BT: total binding on cells transfected with 2036 
15 2036 + sgt 2034: binding to cells transfected with 2036 

in +•>»*» presence of supernatant of cells transfected with 
2034. 

2036 + sgt pSEl : control 

— Figure 6 : inhibition of the binding of XL— 13 to 
20 XL-13R$ by the soluble form of the receptor (IL-13R|3 s) on 

stable lines . 

T2036-22: total binding on the clone XL-13Rf3 (2036-22) in 
the absence of supernatant of clone secreting XL-13R&S 
(reference 10036) 

25 2034-4 

2034-6 

2034-19 4 clones IL-13Rj3s 

2034-21 

1274-20: in the presence of supernatant of CHO cells not 

30 eaquressing IL-13R(3 s (control) . 

- Figure 7 : nucleotide sequence of the XL-13Ra 
cDNA and comparison of the protein sequences of h uman IL- 
13 Ra and of murine XL-13RCX. 

a) Nucleotide sequence of the IL-13R0C cDNA. The ami no 
acids corresponding to the signal peptide deduced from 
the nucleic sequence are underlined with a dotted line 
and those corresponding to the transmembrane domain are 
underlined with a double line. The potential N- 
glycosylation sites (Asn-X-Ser/Thr ) are boxed. 


35 
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b) Alignment of the amino acids of h uman XL— 13Roc and of 
murine IL-13RCC. The protein sequences of hu m a n IL-13Ra 
and of murine XL-13Ra are aligned as described above 
(24) . The cysteine residues and the motif WSXWS which are 
5 characteristic of this family of receptors are boxed. 

- Figure 8: characterization of the recombinant 
IL-13Ra receptor for IL-13. 

The CHO or COS-3 cells transfected with the XL-13Ra 
and/or IL-4R cDNA and used for: 

10 a) studies of the binding of iodine-125 labelled XL- 13 by 
Scatchard analysis of the saturation curve with CHO cells 
transfected with XL-13Rp cDNA (Figure A), transfected 
with IL-13R& cDNA and XL-4R cDNA (Figure B) , transfected 
with XL-13R0C cDNA (Figure C) and transfected with XL-13Ra 
15 cDNA and XL-4R cDNA (Figure D) , 

b) competition experiments of binding of [ 125 I] -XL- 13 on 
CHO cells transfected with XL-13R& cDNA (Figure E) , 
transfected with XL-13RS cDNA and XL-4R cDNA (Figure 7) , 
transfected with XL-13R0C cDNA (Figure G) and transfected 
20 with XL-13R0C cDNA and XL-4R cDNA (Figure H) . The white 
and shaded columns represent respectively the specific 
binding of r&diolabelled IL-13 in the presence of an 
excess (1,000 times more) of XL-13 or XL-4, the black 
columns represent total binding. 

25 - Figure 9: comparison of the electrophoretic mobility in 

EMSA of cellular extracts expressing the receptor for XL- 
4 alone (CHO- 4) , the receptor for XL-13Ra alone (CHO- 13) 
or the combined receptors XL-13R0C and XL-4R (CHO-4-13) 
after activation of the CHO cells in the presence of XL-4 
or XL-13 (4 or 13), c representing the nonactivated 

control . 


30 



MATERIALS AMD METHODS 


Binding and cross-linking experiments: 

The binding and cross-linking experiments are 
carried out as described for [ 12S I] [Phe43] -IL-13- 
GlyTyxGlyTyr (17) . 

TnHuefcion of the secretion of IL-6: 

The Caki-1 cells (ATCC HTB46) are placed in 
24-well plates at a density of 5x10* cells/well and after 
3 days of culture, confluent monolayers are washed three 
times with DMEM medium without foetal calf serum. The 
stimulation of the Caki-1 cells is carried out with 30 
ng/ml of IL-4 or of XL- 13 in the absence or in the 
presence of Y124DIL-4 or of an anti-gpl40 monoclonal 
antibody. The quantity of IL-6 released into the culture 
after incubating for 24 hours is measured by an 
ELISA technique (Innotest, France) . 

Isolation and analysis of the hump " TT — 13rB cDMA: 

Total RHA was extracted from the Caki-1 cells as 
described above (25) . The poly(A) RNA is isolated from 
the total RMAs with magnetic beads coated with oligo(dT) 25 
(Dynal) . A cDMA library containing 2x10 s clones was 
constructed using the primer-adaptor procedure (26) and 
the vector pSE-1 (27) . The cloning strategy for the 
expression which was used has been previously described 
(17). 

Preparation of human XL-13RB cDNAs 

The RNA samples are copied with reverse trans- 
criptase and subjected to PCR (polymerase chain reaction) 
using a sense primer corresponding to the sequence + 52 
to + 71 antisense primer corresponding to + 489 to 

470 (the numbering is made on the basis of the cDNA se- 
quence shown in Figure 2) . The PCR-amplif ied products are 
hybridized with a probe complementary to sequences + 445 
to + 461 of the cDNA. The size markers are indicated on 
the left of the figure. 
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Isolation and analysis of the human lL-13R0t cDNA: 

1) Preparation of the murine IL-13Rct probe 

a) Culture of the B9 cells (28) 

The B9 cells are cultured in RPMI medium (Gibco) 

5 supplemented with 10% foetal calf serum and 50 jig /ml of 
gentamycin. 

b) Preparation of the RNA of the B9 cells . 

The cells are washed twice with PBS buffer 
(phosphate buffered saline, reference 0410404 O-GIBCO- 
10 BRL) . After centrifugation for 10 min at 1000 rpm, the 
cellular pellet is suspended in the lysis buffer of the 
following composition: 4H guanidine- thiocyanate; 25 mM 

sodium citrate pH 7; 0.5% sarcosyl; 0.1 M (32-mercapto- 

ethanol . 

15 The suspension is sonicated using an Ultraturax sonicator 
No. 231256 (JANKE and KUNDEL) at the maximum power for 
one minute. Sodium acetate pH 4 is added to 0.2 M. The 
solution is extracted with one volume of a 
phenol /chloroform mixture (v/v: 5/1) . 

20 The RNA contained in the aqueous phase is precipitated at 
-20°C with the aid of one volume of isopropanol . The 
pellet is resuspended in the lysis buffer. The solution 
is again extracted with a phenol/chloroform mixture and 
the HNA is precipitated with isopropanol. After washing 
25 the pellet with 70% and then 100% ethanol, the KNA is 
resuspended in water. 

c) Preparation of the complementary DNA. 

The cDHA is prepared from 5 |ig of total RNA using 
a poly T12 primer. The total RNA is incubated in a volume 
30 of 30 |ll of buffer: 50 mM Tris-HCl pH 8.3, 6 mM MgCl 3 , 
10 mM DTT, 40 mM KCl, containing 0.5 mM of each of the 
deoxynucleotide triphosphates and 30 units of Rnasin 
(Pr omega), for one hour at 37°C, and then for 10 minutes 
at 50°C, and then for a further 10 minutes at 37°C, with 
200 units of the reverse transciptaze enzyme Rnase H 
(Gibco -BRL reference 8064A) . The reaction is stopped by 
heating for 10 minutes at 65°C. 

d) Specific amplif ication of a mouse XL-13Ra cDNA 
fragment by the PCR technique. 


35 
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The polymerization is carried out with 6 |il of cDNA in 
50 |ll final volume with the buffer of the following 
composition: 10 mM Tris-HCl pH 8.3/ 2.5 mM MgCl 3 , 50 mM 
KC1, 4 dNTP 0.2 mM, 2 |lg/ml of each of the two nucleic 
5 primers and 2.5 U of TAQ DMA polymerase (Beckman). The 
pairs of primers were chosen on the sequence published by- 
Hilton (22). 

Sense primer: nucleotide 249 to 268 
5 ' AGAGGAATTACCCCTGGATG 3' 

X0 Antisense primer: nucleotide 1256 to 1275 

5 ' TCAAGGAGCTGCTTTCTTCA 3 ' 

The reaction is carried out for 30 cycles of 1 
minute at 94®C, 1 minute at 58°C, 4 minutes at 72°C, 

followed by a final cycle of 10 minutes at 72°C. 

15 e) Purification of the PCR amplification product. 

After running on a 1 % agarose gel (Sigma) in TAH 
buffer (40 mM, Tris-HCl, ImM EDTA pH 7.9) for 1 hour at 
100 volts, the gel is stained in the presence of l|ig/ml 
of ethidium bromide in the same buffer. The band corre- 
20 sponding to the amplification product (cDNA fragment of 
1027 base pairs (bp) of XX,-13Ra) is extracted using a 
Glass Max kit (Gibco) . 
f) Preparation of the probe. 

25 ng of the purified cDNA fragment of 1027 bp 
25 c or re sponding to the mouse IL-13RCC receptor are labelled 

with phosphorus-32 with the BRX, Random Pr ime rs DHA 
labelling systems kit at a specific activity of 2.4 x 10* 
dpm/|ig; alternatively, 100 ng are labelled by nick 
translation using the Boeringher kit at a specific 
30 activity of 4 x 10* dpm/fig. 

2) isolation and analysis of the human Il>-13Ra cDNA 
a) Preparation of the total RNA 

The total RNA was extracted from Caki-1 cells as 
described above in paragraph lb. 

35 b) Purification of the messenger RNA (polyA+ fraction) . 

The purification of the polyA+ fraction of the 
RNA is carried out using the DYNAL oligo (dT) as Dynabeads 
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kit (reference 610.05) following the procedure recom- 
mended by the manufacturer. The principle is based on the 
use of superparamagnetic polystyrene beads onto which a 
poly(dT) 25 oligonucleotide is attached. The polyA+ frac- 
5 tion is hybridized with the oligo(dT) 35 oligonucleotide 
coupled to the beads which are trapped on a magnetic 
support . 

c ) Northern blot . 

5 \ig of polyA+ messenger RNA are loaded on a 1 % 
10 agarose, 8% formaldehyde denaturing gel in MOPS buffer 
(lOmM pH 7.4, 0.5 mM EDTA) . After migration and transfer 
onto an N+ Hybond membrane (Amersham) in a 2 OX SSC 
buffer, the RNA is fixed by heating in an oven at 80°C 
under vacuum. The membrane is then prehybridized for 2 
15 hours at 42°C in the following buffer: 1 M NaCl, 30% 

formamide; 1 % SDS, 5X Denhart's; 100 fig/ml of salmon 
sperm DNA. After 2 hours of prehybridization, the mem- 
brane is hybridized in the same buffer with a concentra- 
tion of mouse IL-13Ra probe prepared by random priming of 
20 2.5x10* dpm/ml, for 16 hours. The membrane is then washed 

twice for 30 minutes in 2X SSC buffer 0,1% SDS at room 
temperature for 2 hours at 50°C in the same buffer. After 
4 days of exposure in a cassette (Molecular Dynamics), 
the Northern blot is analysed with an Instant imager 
25 (Molecular Dynamics) . A predominant transcript of 4200 bp 
a doublet of 1500 bp and 2000 bp are detected in the 
Caki-1 cells, U373 and U937. 

Characterization of the properties of the human IL-13Ra 
and IXj-13R[3: 

30 The COS-7 or CHO cells are transfected in Petri 

dishes as described above (17). 24 hours later, the cells 
are trypsinized and cultured in 24 -well plates at a 
density of 8x10* cells/well. After culturing for 48 hours 
at 37°C, the cells are used for the binding experiments 
35 (assays carried out in triplicate show a variation of 
less than 10%) with iodinated IL-13 as described (17) . 
For the transfection, the COS-7 or CHO cells were 
transfected in 2 5 -cm 2 plates using 0.6 mg of various 
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plasmids. After 24 hours, the cell monolayers are 
trypsinized and cultured in 12-well plates at 8x10* 
cells/well. Three days later, the binding and competition 
experiments are carried out with labelled XL- 13 and with 
5 unlabelled XL-13 and/or XL-4. The results are representa- 
tive of at least three experiment s conducted independen- 
tly. 

Comparison of electrophoretic mobilities in EMSA of the 
nuclear extracts of the cells expressing the human 
10 XL-13RGC and/or XL-4R : 

2 x 10* CHO cells are plated onto 10 cm Petri dishes. 24 
hours later, the cells are transfected with 6 p.g of 
plasmid DHA (34) . After 48 hours, the cells are incubated 
at 37 °C for 30 minutes in 3 ml of medium with or without 
15 XL-13 or XL-4 at a concentration of 100 ng per ml. The 

cells are then rinsed twice with a PBS-0.5 mM SDTA buffer 
and then harvested in 1.2 ml of PBS. The cells are then 
centrifuged »nd the cellular extracts prepared as descri- 
bed in (35) . The EMSAs are then carried out as described 
20 in (36) with 10 to 20 |ig of cellular extracts and with an 
oligonucleotide probe radiolabelled with 32 P (50,000- 

100,000 cpm), a probe corresponding to the C£ element of 
the human C£ promoter (37) . The oligonucleotide probe 
synthesized has the following sequence: 

5 ' - GATCCACTTCCCAAGAACAGA- 3 ' . 


25 
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EXAMPLES 


EXAMPLE 1: 

Analysis of the expression of human IL-13R{3 at the 
surface of Caki-1 cells 

5 Zt was recently discovered that human renal 

carcinoma cells expressed# in addition to the receptors 
shared by IL-4 and XL-13# a large excess of specific IL- 
13 receptors (21) . On the basis of these results# a 
sample of carcinoma cell lines was studied for the 

10 attachment of XL- 13 as described above (17) . A specific 
line, Caki-1 (ATCC HTB46) # which expresses a particularly 
large number of binding sites for XL— 13# was analysed in 
greater detail. The Scatchard curves obtained from 
saturation experiments show the presence of binding sites 
15 with a Kd of 446±50 pM and a capacity of 7.2xl0 4 
receptors /cell (Figure la) . Xn competition experiments, 
unlabelled XL- 13 completely displaces labelled XL- 13 in 
a dose-dependent manner# whereas XL-4 displaces with a 
high affinity about 10% of the labelled XL-13 . Higher 
20 concentrations of XL— 4 (greater t h a n 100 nM) do not 
displace the remaining 90% of bound XL-13 (Figure lb) . 

These results are in agreement with the existence 
of two sites# one shared by the two cytokines, the other 
specific for XL-13. The experiments on cross-linking by 
25 affinity for XL-13 show a complex of about 70 kDa, which 
coincides with the complex observed in similar cross- 
linking experiments with XL-13 in various cell types 
(17# 21). Labelled XL-13 is completely displaced from the 
complex by XL-13 but not by XL-4, which is in agreement 
30 with the competition experiments (Figure lc) . 

EXAMPLE 2: 

Analysis of the secretion of XL-6 induced by XL-4 or 
XL-13. 

The authors of the invention analysed the secre- 
35 tion induced by XL-4 or XL-13 on Caki-1 cells. The two 
cytokines induce the secretion of similar levels of XL-6, 
and the secretion is inhibited by antibodies specific for 
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the a chain o£ IL-4R and by the antagonist Y124DIL-4 
(Figure Id) . This suggests that the receptors shared by 
the two cytokines in the Caki-1 cells are responsible for 
the induction o£ the secretion o£ IL-6. Similar results 
5 sure observed when the phosphorylation o£ the protein 
complex IRS1/4PS (18) induced by IL-4 and IL-13 is 
analysed in the presence or in the absence o£ anti-IL-4R 
antibodies and o£ XL-4 antagonist. 

These results, taken as a whole, suggest that the 
10 receptor complex IL-4/IL-13 expressed in the Caki cells 
is identical to that which was previously described and 
that the protein binding IL-13 (IL-13Rp) which is over- 
expressed is a component o£ the receptor responsible for 
the recognition of XL-13 in a functional complex which 
15 includes XL-4R. These cells were therefore used as source 
of messenger RNA for the cloning of this XL-13 binding 
entity. 

EXAMPLE 3s 

Cloning of the primary subunit of the XL-13 receptor 
20 (XL-13R$) 

The strategy for the cloning and expression which 
was used has been previously described (17) . A cDNA 
library containing 2x10 s recombinant clones was con- 
structed (26) using Caki-1 cells. The library was divided 
25 into batches of 1000 cDMAs in which the DMA of each 
batch, in plasmid form, was introduced into COS-7 cells 
(29). The binding of labelled XL-13 to the transfected 
COS-7 cells makes it possible to identify the batches of 
clones encoding an XL-13 receptor. The positive batches 
30 were distributed out and rescreened until a single clone 
capable of carrying out the synthesis of a cell surface 
protein capable of binding XL-13 is identified. Two 
independent IL-13R(3 cDKAs were finally isolated. The 
complete nucleotide sequence of the IL-13R(3 cDMA and the 
35 amino acid sequence deduced therefrom are shown in Figure 
2a. The cDMA has a length of 1298 bases excluding the 
poly-A tail and has a short 3 * untranslated region of 106 
bases. A canonical AATAAA polyadenylation signal is in 
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the expected place. The open readxng frame between 
nucleotides 53 and 1192 defines a polypeptide of 380 
awi-i nr> acids. The sequence encodes a m emb rane protein with 
a potential signal peptide, a single transmembrane domain 
5 and a short intracytoplasmic tail. 

Four potential N-glycosylation sites are located 
in the extracelluar region. It is important to note that 
two consensus motifs considered as signatures of the type 
II family of cytokine receptors (30) are also present, 
10 the first being derived from an N- terminal disulphide 
bridge loop structure, the second being the WSXWS type 
motif located at the C-terminal end of the extracellular 
region. The very short cytoplasmic sequence might explain 
why it is only the receptor complex shared by IL-4 and by 
15 II>- 13 in the Caki cells which transduces a signal in the 

cell. 

Alignment studies demonstrate homologies with the 
human XL-5R a chain (51% similarity and 27 % identity. 
Figure 2b) and, to a lesser extent, with the prolactin 
20 receptor. It is interesting to note that the IL-5R 
complex consists of an a chain which binds IL-5 but which 
needs another protein, the (5 chain shared with the IL-3 
GM-CSF receptors, to form a high-affinity receptor 
which is capable of transducing a signal (31) . 

25 BXRMPXiE 4: 

Detection of t h e " XL-13RP messenger RNAs in various 

cell lines 

Surprisingly, in the Caki - 1 cells, similar 
quantities of messenger RNAs for IL-13RP and IL-4R are 
30 detected by Northern analyses although a large excess of 
IL-13RP is expressed. This observation suggests that 
there is a greater translation of this mRNA compared with 
the 1L-4R transcript and explains the lack of detection 
of the ll>-13Rp mRNA in the cell lines expressing a small 
35 number of XL- 13 binding sites. RT-PCR analyses (Figure 3) 
show that the transcript found in the Caki-1 cells is 
also present at lower levels in the keratinocytic line 
A431, the premyeloid cells TF-1, the premocytic cells 
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U937 and the cell line B IM9. No transcript was detected 
in the Jurkat T cell line or in the pre-B NALM6 cell 
line. These results are in agreement with the IL-13 
binding studies on these same lines previously described 
5 by the authors of the present invention (17) , and with 
the known biological targets of XL— 13. 

EXAMPLE 5: 

Binding analyses carried out on COS— 7 cells transfected 
with human XL-13Rf) cDNk 

10 The COS-7 cells transfected with the isolated 

cONk encoding IL-13RP specifically bind labelled IL-13. 
The Scatch&rd analysis of the saturation curve shows a 
sinfflo component site with a Kd value of 2 5 0±3 0 pM and a 

binding capacity of 5.6x10 s receptors/cell (Fi- 
15 gure 4a) . 

The affinity of the recombinant receptor is in 
good agreement with the Kd value of 446 pM for IL-13R(3 in 
caki-l cells and for what has been described in 
several other cells ( 17 ) . Consequently, in spite of a 
20 sequence homology with the ot chain of XL— 5R, the cloned 
receptor behaves differently since it does not need a 
second chain to reconstitute a high affinity binding 
site. 

It is interesting to note that the protein 
25 binding IL-15 recently described likewise has the charac- 
teristic of binding IL-15 with a high affinity, in the 
absence of the other two components of the XL-15R complex 
(32) . 

Xn competition experiments, XL- 13 is capable of 
30 inhibiting the binding of labelled IL-13 to the cloned 
receptor, with an inhibitory constant (Ki) of 1.5 ± 0.5 
nM, whereas IL-4 does not inhibit the binding. The 
pharmacology of the cloned receptor is therefore similar 
to that of the IL-13RP present in Caki-l cells. Cross- 
35 linking experiments show a radiolabelled band of 70 kDa. 
This band has the same mobility as that observed in the 
Caki cells as well as in other cells (17). This complex 
most probably corresponds to the 60-70 kDa band observed 
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in addition to the IL-4R 140 kDa band in cross-linking 
experiments carried out with labelled XL-4 . This could 
also suggest that a strong interaction exists between the 
two proteins in the functional receptor complex. The 
5 authors of the present invention therefore checked if 
IL-13R|5 end IL-4R interact in the cell membrane to recon- 
stitute a receptor which allows cross-competition between 
the two cytokines. The results of a coexpression experi- 
ment are shown in Figure 4 c a n d d. 

10 It appears clearly that the expression of the two 

receptors, either separately or simultaneously, results 
in a large number of receptors which specifically recog- 
nize either of the two cytokines. However, when they are 
eapressed together, a small number of receptors (5 to 
15 10%) is capable of recognizing the two cytokines. The 

cotransfection of the yc chain with XL-4R and IL-13R(3 
does not bring about an increase in the n um ber of shared 
binding sites. These results suggest that the IL-13R(3 and 
XL-4R chains can interact with each other in the cell 
20 membrane to reconstitute a receptor for which XI>-13 and 
XL-4 may be in competition. The low percentage of recon- 
stituted receptors is an argument in favour of the 
presence of another protein (XL— 13R00 in li m iting amo u nt s 
in the COS cells which is necessary for the 
25 reconstitution of the receptor complex to which XL-13 and 
XL-4 bind competitively. 

The results obtained in the transfection experi- 
ments with the yc chain demonstrate that this protein is 
not the limiting factor which was previously suggested 
30 (15). This conclusion is also supported by the absence of 

yc messenger RHA in the Caki-1 cells (21) . 

Another possible reason which explains the low 
number of reconstituted receptors is the existence of an 
incorrect stoichiometry of the two proteins in the cell 
35 membrane. However, co transfections using different 
relative quantities of XL-4R and XL-13R(3 do not show a 
major difference in the number of reconstituted 
receptors. The possibility that another XL-13R with a 
greater capacity to interact with XL-4R exists was 
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confirmed in mice (22) and in man by the isolation of the 
IL-13Ra cDNA (cf. EXAMPLE 7). It should be noted that the 
expression of yc enhances the binding of IL-4 as 
previously described (19) but reduces the binding of 
5 il- 13, suggesting a complex interaction between the 

different chains. 

EXAMPLE 6: 

Study of the inhibition of the bi n di ng of IL-13 to its 
membrane receptor by a receptor in soluble form. 

10 The results in transient expression (Figure 5) or 

on stable lines (Figure 6) are described. 

The two cDNA sequences encoding IL-13RP and 
IL-13RPs are inserted into the vector p7055 in place of 
the XL-2 cDNA (33) . The resulting plasmids are called 
15 2036 and 2034 respectively. 

a) Transient expression 

The CHO cells are inoculated into 12 -well plates 
at 3x10 s cells/well and transfected the next day by the 
DEAE-Dextran method as for the COS cells# either with the 
20 plasmid 2036 or 2034, or with the empty plasmid pSE-1 as 
control . 

The cells are cultured for three days so as to 
allow accumulation of IL-13R|3s in the supernatant of the 
cells transfected with the plasmid 2034 and good express- 
25 ion of XL-13RP in the membrane of the cells transfected 
with the plasmid 2036. 

The supernatant of the cells transfected with 
XL-13RPs (2034) or the negative control (empty pSE-1) is 
then collected and the cells transfected with XL-13RP are 
30 used to study the inhibition of the binding of XL-13. 

The binding of XL-13 to the surface of the CKO 
cells expressing XL-13RP (2036) is measured in the 
presence or otherwise of these crude supernatants diluted 
one half with the radioligand or in the presence of an 
35 excess of nonradiolabelled XL-13 (NSB) . The binding is 
carried out on whole cells in a final volume of 500 ml 
with 300 pM of radioligand# in triplicate. 
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b) Stable lines 

Two stable transformed CHO lines are obtained by- 
transfection with the coding sequences of the complete 
XI.-13R.P (polypeptide of 380 residues) or of the IL-13RP 
5 in soluble form (IL-13RPs, truncated polypeptide corre- 
sponding to residues 1 to 337 of IL-13RP) . These 
sequences are inserted into the vector p7055. 

The CHO-DHFR" cells are transfected with the 
plasmids 2036 (IL-13RP) and 2034 (IL-13RPs) and the 
10 recombinant clones selected as previously described (33). 

One of the clones CHO-IL-13RP (CHO 2036) 
obtained, having 2 to 5x10 s sites per cell, is inoculated 
into a 12-well plate at a density of 10 s cells per well 
the cells are used two days later for binding experi- 
15 ments in the presence or otherwise of XL-13RP&. 

For that, the CHO-IL-13Rps (CHO 2034) clones are 
inoculated into 6 cm dishes, an triplicate, at 5x10 
cells per dish. After 3 days of accumulation in the 
culture medium, the medium (5 ml per dish) is collected 
20 for the XL-13 binding inhibition studies on IL-13RP of 
the CH O 2036 clone. In the same manner, the supernatant 
of CHO cells not expressing the soluble IL-13RP is 
collected. 

The binding of IL-13 at the surface of the CHO 
25 2036-22 clone is measured in the presence or otherwise of 

these crude supernatants diluted one half with the radio- 
ligand, or in the presence of an excess of nonradio- 
labelled IL-13 (NSB) . The binding is carried out in 
triplicate, on whole cells, in a volume of 500 ml with 
30 300 pM of radioligand. 

The histograms of Figures 5 and 6 represent the 
inhibition of the binding of IL-13 on IL-13RP by IL- 
13RPs. Inhibition of the binding of IL-13 to its receptor 
can be observed on several clones. 

35 EXAMPLE 7 

Cloning of the human IL-13Ra receptor 

a) Preparation of the cDKA library from polyA+ messen- 
ger RNAs of Caki-1 cells. 
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Starting with 0.5 fig of polyA+ messenger RNA, 
single-stranded complementary DNA labelled with £ 3a PJdCTP 
(the complementary DNA obtained has a specific activity 
of 3000 dpm/ng) is prepared with the synthetic primer 
5 having the following sequence (comprising a BamHI site) s 

5 ' < GATCCGGGCCCTTTTTTTTTTTT <3 ' 

in a volume of 30 jll of the following buffer: • 

50 mM Tris-HCl pH 8.3/ 6mM MgCl 3 , 10 mM DTT/ 40 mM KC1, 
containing 0.5 mM of each of the deoxynucleic tri- 
10 phosphates, 30 jlCi of £a 3a P]dCTP and 30 U of Rnasin 
(Pr omega) . After incubating for 1 hour at 37°C, and then 
for 10 minutes at 50°C and then for a further 10 minutes 
at 37°C, with 200 units of the reverse transcriptase 
enzyme Rnase H (Gibco — BRL) , 4 (ll of EDTA are added. The 
15 RNA template is then degraded by adding 6 Jll of a 2 N 
NaOH solution and incubating for 5 minutes at 65 °C. 

To remove the synthetic primer, the complementary 
DNA is purified on a 1 ml Sephacryl S400 column 
(Pharmacia), equilibrated in TE buffer. The first two 
20 radioactive fractions are combined and precipitated with 
a 1/10 volume of a 10 M anwmw**™* acetate solution and 2.5 
volumes of ethanol, this after extraction with chloro- 
form. The cDNA is then extended in 5' by adding a dG 
homopolymeric tail with 20 units of te rmin al transferase 
25 enzyme (Pharmacia 27073001) . Next, incubation is per- 
formed in 20 jll of buffer having the following composi- 
tion: 30 mM Tris-HCl pH 7.6: 1 mM cobalt chloride; 140 mM 
cacodylic acid; 0.1 mM DTT; 1 mM dGTP, for 15 minutes at 
37°C, an d then 2 jll of 0.5 M EDTA are added. A further 
30 treatment with sodium hydroxide is carried out without 
heating, followed by repurification on an S400 column, 
extraction with chloroform and precipitation with 
ethanol. The pellet is dissolved in 33 jll of TE buffer. 
The next stage consists in pairing the cloning vector 
35 pT7T3-18 through which a homopolymeric dc tail has been 

added beforehand after cutting with Pstl, the cDNA and 
the adaptor. The cDNA (33 Jll) is brought into contact 
with 75 ng of vector pT7/T3-18 (5jil), 120 ng of adaptor 
(ljil) of the following sequence (comprising an Apal 
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site) , 

5'AAAAAAAAAAAAAGGGCCCG 3' 

10 |ll of a 200 mM NaCl solution, and the mixture is 
incubated for 5 minutes at 6S°C and then the reaction 
5 mixture is allowed to cool to room temperature • The next 
stage consists in ligating the cloning vector and the 
s ingle -stranded cDNA in a reaction volume of 100 (ll with 
32.5 units of the enzyme T4 phage DNA ligase (Pharmacia) 
overnight at 15°C in a buffer having the composition: 
10 50 mM Tris-HCl pH 7.5; 10 mM MgCl a , 1 mM ATP. The pro- 

teins are then removed by extraction with phenol followed 
by extraction with chloroform and then a 1/10 volume of 
a 10 aTfrmrvn ■{ irm acetate solution and 2.5 volumes of 

ethanol are added. The mixture is centrifuged, the pellet 
15 is taken up in the buffer having the composition: 33 mM 
Tris-acetate pH 7.9, 62.5 mM potassium acetate, 1 mM 

magnesium acetate and 1 mM DTT; the second cDNA strand rs 
synthesized in a volume of 30 |ll with 30 units of the 
enzyme T4 phage DMA polymerase (Pharmacia) and a mixture 
20 of 1 mM of the four deoxynucleotide triphosphates as well 
as two units of the protein of the T4 phage gene 32 
(Pharmacia) for one hour at 37°C. The mixture is 
extracted with phenol and traces are removed by deposi- 
ting on a P10 column (Biogel P10-200-400 mesh - reference 
25 15011050 - Biorad) . 

The last stage consists in transforming E. Coli 
MC 1061 cells by electroporation of the recombinant DMA 
using a Biorad Gene Pulser apparatus used at 2.5 kV under 
the conditions recommended by the manufacturer, and then 
30 the bacteria are cultured for one hour in LB medium 
having the composition: 

bactotryptone 10 g/1; yeast extract 5 g/1; NaCl 10 g/1. 

The number of independent clones obtained is 
determined by plating a 1/1000 dilution from the trans— 
35 formation after a one hour incubation on a dish of LB 
medium supplemented with 1 . 5 % agar (w/v) and with 100 
|ig/ml of ampicillin called, in what follows, LB agar 
medium. 

The number of independent clones obtained is 1 
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million. 

b) Screening of the cDNA library. 

The entire library was plated on agar medium 
(Petri dishes 150 mm in diameter) coated with Biodyne A 
5 membranes (PALL reference BNNG 132) . After leaving 
overnight at 37°C, the clones are transferred by contact 
onto new membranes. The latter are treated by placing 
t-VioTw on wathman 3 MM paper impregnated with the following 
solutions: 0.5 N NaOH, 1.5 M NaCl for 5 minutes and then 
10 0.5 M Tris-HCl pH 8, 1.5 M NaCl for 5 minutes. After 

treatment with proteinase K in the following buffer, 10 
mM Tris-HCl pH8, 10 mM EDTA, 50 mM NaCl, 0.1% SOS, 100 
jig/ml proteinase K for 30 minutes at 37°C, the membranes 
are thoroughly washed in 2X SSC buffer (sodium citrate- 
15 NaCl) , then dried in an oven under vacuum at 80°C for 

20 minutes. 

c) Prehybridization and hybridization of the membranes. 

The membranes cure then prehybridized for 2 hours 
at 42°C in the following buffer: 1 M NaCl; 30% formamide; 
20 1% SDS; 5X Denhart's 100 |jg/ml of salmon sperm DNA. After 

2 hours of prehybridization, the m emb ranes are hybridized 
in the same buffer with a concentration of mouse IL-13RCC 
probe prepared by nick translation of 2.5xl0*dpm/ml, for 
16 hours. The membranes are washed for twice 30 minutes 
25 in 2X SSC, 0.1% SDS buffer at room temperature and then 
2 hours at 50°C in the same buffer. After overnight 
exposure at -80°C in the presence of a Kodak X-OMAT film, 
several positive clones are detected. 

d) Sequencing of a human IL-13R0C clone and analysis of 
30 the sequence. 

The sequence is obtained using the Applied 
Biosystem kit (reference 401628) . The complete nucleic 
sequence of the IL-13R0C cDNA and the amino acid sequence 
deduced therefrom are shown in Figure 7. The cDNA is 3999 
35 bases long excluding the poly-A tail and has a long 
untranslated 3' region of 2145 bases. 
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A canonical polyadenylation signal exists at the 
expected place. The open reading £rame between nucleo- 
tides 34 and 1851 defines a polypeptide of 427 amino 
acids. The sequence encodes a membrane protein with a 
5 potential signal peptide and a single transmembrane 

a short intracytoplasmic region. 

10 potential glycosylation sites are located in 
the extracelluar region. It is important to note that two 
consensus motifs considered as signatures of the type XX 
10 family of cytokine receptors are also present, the first 
being derived from an N- terminal disulphide bridge loop 
structure, the second being the WSXWS type motif located 
at the C- terminal end of the extracelluar region. 

SXAMPXaB 8 

15 analyses carried out on COS-3 or CHO cells 

transfected with, human XXi-13na cDNA. 

The CHO cells transfected with the isolated cDNA 
encoding XL-13Ra specifically bind labelled XXi-13. The 
Scatchard analysis of the saturation curve shows a single 
20 component site with a Kd value of 4.5±0.4nM and a maximum 
binding capacity of 26000 receptors /cell (Figs. 8C and 
86 ) . 

The results of coexpression experiments are shown 
in Figures 8D and 8H. 

25 Analysis of the results of Figure 8C shows that 

XL-13R(X is well expressed in the clone 2036 of the CHO 
cells. Xt can be noted that XL-4R displaces 60 % of the 
binding of XL- 13 in the CHO cells cotransfected with 
IL-4R and IL-13RCC cDNA (Figure 8H) but taking into 
30 account a Kd of 7.5 nM for IL-13RCI, there would be 10 
times as many XIi-13Ra sites as XL-4R sites. 

The CHO-hXL4R cells (human IL-4R) expressing 
hXL-4R which are transfected with the cDNA encoding hlL- 
13Ra specifically bind labelled IL-13. 

35 The Scatchard analysis of the saturation curve 

shows clearly 2 component sites, one of high affinity 
with a Kd value of 23±8.9 pM and a maximum binding 
capacity of 28000 sites/cell and the other of low affi- 
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nity with a Kd value of 4. 2 ±1.4 nM and a maximum binding 
capacity of 150000 sites/cell (Fig. 8D) . 

The second site characterized has the same 
affinity as hIL-13Ra (human IL-13Ra) expressed alone and 
5 corresponds to the nonassociated IL-13R0C chains because 
they are expressed in a larger quantity than hlL-4R. 

These high-affinity receptors reconstituted in 
the presence of the 2 hIL-13Ra and hXL-4R chains are 
capable of recognizing the 2 cytokines (Figs. 8D and 8H) . 
10 This is even clearer on the COS/pSEl cells coexpressing 
the 2 hIL-13R0l and hXL-4R chains in a comparable quantity 
where IL-4 displaces all the binding XL- 13. 

The affinity of the recombinant human XL-13Ra is 
comparable to that described for the mouse IL-13Ra 
15 receptor (2-10nM) (ref. 22). 

Xn contrast to the hXL-13R{3 chain previously 
described, human IL-13Ra does not constitute, on its own, 
a high-affinity binding site. 

XL-13Ra and XL-4R therefore interact in the cell 
20 membrane to reconstitute a high-affinity receptor. 

EXAMPLE 9 

Activation of the STAT proteins by IL-13 and IL-4 in the 
CEO cells coeacpressing hIL-13R0t and hIL-4R. 

Tn Vinnian PBMC cell s, hXL-4 and XL- 13 activate 2 
25 tyrosine kinases of the janus family, Jakl and Jak2 which 
phosphorylate a latent transcription factor, STAT6 . This 
activated factor enters the nucleus and binds to specific 
elements in the promoters of the genes regulated by IL-4 . 

We chose the C£ element of the human C£ promoter 
30 as probe in an electrophoretic mobility switch assay 
(EMSA) to demonstrate the activation by XL-13 of a 
binding factor similar to STATS. 

The nuclear extracts of the CHO cells, expressing 
IL-13R alone, XL-4R alone, or the 2 chains together, 
stimulated with lOOng/ml of XL-13 or IL-4 for 30 min at 
37 °C, are incubated with the radio labelled C£ element. 

The nuclear extracts of the cells coexpressing 
hlL-13Rot and hXL-4R form a complex having the same mobil- 
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ity in EMSA whether the cells are induced with IL-4 or 
XL- 13 (cf. Figure 9). On the other hand, with the cells 
expressing either chain alone, no complex is detected. 

Xn the CHO cells expressing hIL-13Ra and hXL-4Ra, 
5 il- 13 XL-4 therefore initiate the same signalling 

cascade . 

The cloning of IL-13R0 and IL-13RCC described here 
makes it possible to improve the knowledge of the factors 
involved in the responses specifically induced by IL-13 
10 compared with the responses induced by XL— 4 • It makes it 
possible, in addition, to have a tool for studying the 
regulation of the expression of the receptor under normal 
and pathological conditions where IL-13 plays a key role . 

Moreover, the availability of cDNA makes it 
IS possible to facilitate the cloning of other proteins 
necessary for the reconstitution of an X1-4/XL— 13 
receptor complex and is also useful for the manufacture 
or the rational modelling of new medicinal products 
capable of being specific antagonists of the activities 
20 of IL-13. 
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SEQUENCE LISTING 


(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: SANOFI 

(B) STREET: 32,34 rue MARBEUF 

(C) CITY: PARIS 

(E) COUNTRY: FRANCE 

(F) POSTAL CODE (ZIP) : 75374 

(G) TELEPHONE: 0153774000 

(H) TELEFAX: 0153774133 

(ii) TITLE OF INVENTION: IL-13 receptor 

( iii) NUMBER OF SEQUENCES: 4 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

( B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.25 (EPO) 


(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1539 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(F) TISSUE TYPE: Carcinoma 

(G) CELL TYPE: renal 

(H) CELL LINE: caki-1 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 


GGTGCCTGTC 

8 

n 

1 

i 

i 

CAAGGTTTTA 

AATCTCGGAG 

AAATGGCTTA 

60 

ATTCGTTTGC 

TTGGCTATCG 

GATGCTTATA 

TACCTTTCTG 

ATAAGCACAA 

CATTTGGCTG 

120 

TACAAGCTTT 

TGCACTTCAT 

CTTCAGACAC 

CGAGATAAAA 

GTTAACCCTC 

CTCAGGATTT 

180 

TGAGATAGTG 

GATTATGAAG 

AGAACCCGGA 

TACTTAGGTT 

ATCTCTATTT 

GCAATGGCAA 

240 

CCCCCACTGT 

CTCTGGATCA 

TTTTGTGTTG 

TGAAAGGAAT 

GCACAGTGGA 

ATATGAACTA 

300 

AAATACCGAA 

ACATTGGTAG 

TGAAACATGG 

AAGGCTAGTG 

TAGAGGTTAC 

CATCATTACT 

360 

AAGAATCTAC 

ATTACAAAGA 

TGGGTTTGAT 

CTTAACAAGG 

GCATTGAATT 

ATAGAAGGGC 

420 

GAAGATACAC 

ACGCTTTTAC 

CATGGCAATG 

CACAAATGGA 

TCAGAAGTTC 

AAAGTTCCAA 

480 

TTGCTAGGAG 

TGGGCAGAAA 

CTACTTATTG 

GATATCACCA 

CAAGGAATTC 

CAGAAACTAA 

540 

AGTTCAGGAT 

TAAGTTTTGG 

GTAGAATGGA 

TTGCGTATAT 

TACAATTGGC 

AATATTT AC T 

600 

CTGTTCTTGG 

AAAC CTGGC A 

TAGGTTACAT 

TATGTCTGGG 

TACTTCTTGA 

TACCAATTAC 

660 

AACTTGTTTT 

ACTGGTATGA 

GGGCTTGGAT 

CATGCATTAA 

ATATATTTGG 

AAACAGTGTG 

720 

TTGATTACAT 

CAAGGCTGAT 

GGACAAAATA 

TAGGATGCAG 

ATTTCCCTAT 

TTGGC AATAA 

780 
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AGGAGCAGTG 

AGGCATCAGA 

CTATAAAGAT 

ttctatattt 

GTGTTAATGG 

ATCATCAGAG 

840 

AACAAGCCTG 

AAATATCAAG 

GAATCAGATC 

CAGTTATTTC 

ACTTTTCAGC 

TTCAAAATAT 

900 

AGTTAAACCT 

TTGCCGCCAG 

TCAGTTGGAA 

ATATCTTACT 

TTTACTCGGG 

AGAGTTCATG 

960 

TGAAATTAAG 

CTGAAATGGA 

GCATACCTTT 

GTTTAGGCGT 

GGACCTATTC 

CAGCAAGGTG 

1020 

TTTTGATTAT 

. G AAATTGAG A 

TCAGAGAAGA 

TGATACTACC 

GAAAGCATGG 

AGGAATTTTG 

1080 

GTGACTGCTA 

CAGTTGAAAA 

TGAAACATAC 

ACCTTGAAAA 

CAACAAATGA 

AACCCGAATA 

1140 

ATAGAGTTTT 

TAGTAGCAAT 

TATGCTTTGT 

AGTAAGAAGC 

AAAGTGAATA 

TTTATTGCTC 

1200 

AGATGACGGA 

ATTTGGGCAA 

AGAATCAAGT 

AGTGAGTGGA 

GTGATAAACA 

ATGCTGGGAA 

1260 

GGTGAAGACC 

TATCGAAGAA 

AACTTTGCTA 

GTAGCTGGGA 

TCGTTTCTGG 

CTACCATTTG 

1320 

GTTTCATCTT 

AATATTAGTT 

ATATTTGTAA 

CCGGTCTGCT 

TAGTGAATGT 

TGCGTAAGCC 

1380 

AAACACCTAC 

CCAAAAATGA 

TTCCAGAATT 

TTTCTGTGAT 

ACATGAAGAA 

GATTTGCATC 

1440 

TTTCCATATC 

AAGAGACATG 

GTATTGACTC 

AACAGTTTCC 

AGTCATGGCC 

AAATGTTCAA 

1500 

TATGAGTCTC 

AATAAACTGA 

ATTTTTCTTG 

CGAATGTTG 
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(2) INFORMATION FOR SEQ ID NO: 2: 

{ i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 380 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

{ ii ) MOLECULE TYPE: protein 

<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(F) TISSUE TYPE: Carcinoma 

(G) CELL TYPE: renal 
<H) CELL LINE: Caki-1 


<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 


Met 

1 

Ala 

Phe 

Val 

Cys 

5 

Leu 

Ala 

lie 

Gly Cys 
10 

Leu 

Tyr 

Thr 

Phe 

Leu 

15 

lie 

Ser 

Thr 

Thr 

Phe Gly 
20 

Cys 

Thr 

Ser 

Ser 

25 

Ser 

Asp 

Thr 

Glu 

lie 

30 

Lys 

Val 

Asn 

Pro 

Pro 

35 

Gin Asp 

Phe 

Glu 

lie 

40 

Val 

Asp 

Pro 

Gly 

Tyr 

45 

Leu 

Gly Tyr 

Leu 

Tyr 

50 

Leu 

Gin 

Trp 

Gin 

Pro 

55 

Pro -Leu 

Ser 

Leu 

Asp 

60 

His 

Phe 

Lys 

Glu 

Cys 

65 

Thr 

Val 

Glu 

Tyr 

Glu 

70 

Leu 

Lys 

Tyr 

Arg 

Asn 

75 

lie 

Gly 

Ser 

Glu 

Thr 

80 

Trp 

Lys 

Thr 

lie 

lie 

85 

Thr 

Lys 

Asn 

Leu 

His 

90 

Tyr 

Lys 

Asp 

Gly 

Phe 

95 

Asp 

Leu 

Asn 

Lys 

Gly 

100 

He 

Glu 

Ala 

Lys 

lie 

105 

His 

Thr 

Leu 

Leu 

Pro 

110 

Trp 

Gin 

Cys 

Thr 

Asn 

115 

Gly 

Ser 

Glu 

Val 

Gin 

120 

Ser 

Ser 

Trp 

Ala 

Glu 

125 

Thr 

Thr 

Tyr 
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Trp lie Ser Pro Gin Gly lie Pro Glu Thr Lys Val Gin Asp Met Asp 
130 135 140 

Cys Val Tyr Tyr Asn Trp Gin Tyr Leu Leu Cys Ser Trp Lys Pro Gly 

145 150 155 160 

He Gly Val Leu Leu Asp Thr Asn Tyr Asn Leu Phe Tyr Trp Tyr Glu 

165 170 175 

Gly Leu Asp His Ala Leu Gin Cys Val Asp Tyr lie Lys Ala Asp Gly 
180 185 190 

Gin Asn lie Gly Cys Arg Phe Pro Tyr Leu Glu Ala Ser Asp Tyr Lys 
195 200 205 

Asp Phe Tyr lie Cys Val Asn Gly Ser Ser Glu Asn Lys Pro lie Arg 
210 215 220 

Ser Ser Tyr Phe Thr Phe Gin Leu Gin Asn lie Val Lys Pro Leu Pro 

225 230 235 240 

Pro Val Tyr Leu Thr Phe Thr Arg Glu Ser Ser Cys Glu lie Lys Leu 

245 250 255 

Lys Trp Ser lie Pro Leu Gly Pro lie Pro Ala Arg Cys Phe Asp Tyr 
260 265 270 

Glu lie Glu lie Arg Glu Asp Asp Thr Thr Leu Val Thr Ala Thr Val 
275 280 285 

Glu Asn Glu Thr Tyr Thr Leu Lys Thr Thr Asn Glu Thr Arg Gin Leu 
290 295 300 

Cys Phe Val Val Arg Ser Lys Val Asn He Tyr Cys Ser Asp Asp Gly 

305 310 315 320 

lie Trp Ser Glu Trp Ser Asp Lys Gin Cys Trp Glu Gly Glu Asp Leu 

325 330 335 

Ser Lys Lys Thr Leu Leu Arg Phe Trp Leu Pro Phe Gly Phe lie Leu 
340 345 350 

lie Leu Val lie Phe Val Thr Gly Leu Leu Leu Arg Lys Pro Asn Thr 
355 360 365 

Tyr Pro Lys Met lie Pro Glu Phe Phe Cys Asp Thr 
370 375 380 

( 2 ) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4009 base pairs 

(B) TYPE: nucleic acid 
(C> STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

{ iii) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(F) TISSUE TYPE: Carcinoma 

(G) CELL TYPE: RENAL 

(H) CELL LINE: Caki-1 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3: 

TCAGCCCGGC CGGGCTCCGA GGCGAGAGGC TGCATGGAGT GGCCGGCGCG GCTCTGCGGG 60 

CTGTGGGCGC TGCTGCTCTG CGCCGGCGGC GGGGGCGGGG GCGGGGGCGC CGCGCCTACG 120 

GAAACTCAGC CACCTGTGAC AAATTTGAGT GTCTCTGTTG AAAACCTCTG CACAGTAATA 180 

TGGACATGGA ' ATCCACCCGA GGGAGCCAGC TCAAATTGTA GTCTATGGTA TTTTAGTCAT 240 

TTTGGCGACA AACAAGATAA GAAAATAGCT CCGGAAACTC GTCGTTCAAT AGAAGTACCC 300 

CTGAATGAGA GGATTTGTCT GCAAGTGGGG TCCCAGTGTA GCACCAATGA GAGTGAGAAG 360 

CCTAGCATTT TGGTTGAAAA ATGCATCTCA CCCCCAGAAG GTGATCCTGA GTCTGCTGTG 420 

ACTGAGCTTC AATGCATTTG GCACAACCTG AGCTACATGA AGTGTTCTTG GCTCCCTGGA 480 

AGGAATACCA GTCCCGACAC TAACTATACT CTCTACTATT GGCACAGAAG CCTGGAAAAA 540 

ATTCATCAAT GTGAAAACAT CTTTAGAGAA GGCCAATACT TTGGTTGTTC CTTTGATCTG 600 

ACCAAAGTGA AGGATTCCAG TTTTGAACAA CACAGTGTCC AAATAATGGT CAAGGATAAT 660 

GCAGGAAAAA TTAAACCATC CTTCAATATA GTGCCTTTAA CTTCCCGTGT GAAACCTGAT 720 

CCTCCACATA TTAAAAACCT CTCCTTCCAC AATGATGACC TATATGTGCA ATGGGAGAAT 780 

CCACAGAATT TTATTAGCAG ATGCCTATTT TATGAAGTAG AAGTCAATAA CAGCCAAACT 840 

GAGACACATA ATGTTTTCTA CGTCCAAGAG GCTAAATGTG AGAATCCAGA ATTTGAGAGA 900 

AATGTGGAGA ATACATCTTG TTTCATGGTC CCTGGTGTTC TTCCTGATAC TTTGAACACA 960 

GTCAGAATAA GAGTCAAAAC AAATAAGTTA TGCTATGAGG ATGACAAACT CTGGAGTAAT 1020 

TGGAGCCAAG AAATGAGTAT AGGTAAGAAG CGCAATTCCA CACTCTACAT AACCATGTTA 1080 

CTCATTGTTC CAGTCATCGT CGCAGGTGCA ATCATAGTAC TCCTGCTTTA CCTAAAAAGG 1140 

CTCAAGATTA TTATATTCCC TCCAATTCCT GATCCTGGCA AGATTTTTAA AGAAATGTTT 1200 

GGAGACCAGA ATGATGATAC TCTGCACTGG AAGAAGTACG ACATCTATGA GAAGCAAACC 1260 

AAGGAGGAAA CCGACTCTGT AGTGCTGATA GAAAACCTGA AGAAAGCCTC TCAGTGATGG 1320 

AGATAATTTA TTTTTACCTT CACTGTGACC TTGAGAAGAT TCTTCCCATT CTCCATTTGT 1380 

TATCTGGGAA CTTATTAAAT GGAAACTGAA ACTACTGCAC CATTTAAAAA CAGGCAGCTC 1440 

ATAAGAGCCA CAGGTCTTTA TGTTGAGTCG CGCACCGAAA AACTAAAAAT AATGGGCGCT 1500 

TTGGAGAAGA GTGTGGAGTC ATTCTCATTG AATTATAAAA GCCAGCAGGC TTCAAACTAG 1560 

GGGACAAAGC AAAAAGTGAT GATAGTGGTG GAGTTAATCT TATCAAGAGT TGTGACAACT 1620 

TCCTGAGGGA TCTATACTTG CTTTGTGTTC TTTGTGTCAA CATGAACAAA TTTTATTTGT 1680 

AGGGGAACTC ATTTGGGGTG CAAATGCTAA TGTCAAACTT GAGTCACAAA GAACATGTAG 1740 

AAAACAAAAT GGATAAAATC TGATATGTAT TGTTTGGGAT CCTATTGAAC CATGTTTGTG 1800 

GCTATTAAAA CTCTTTTAAC AGTCTGGGCT GGGTCCGGTG GCTCACGCCT GTAATCCCAG 1860 

CAATTTGGGA GTC CGAGGCG GGCGGATCAC TCGAGGTCAG GAGTTCCAGA CCAGCCTGAC 1920 

CAAAATGGTG AAACCTCCTC TCTACTAAAA CTACAAAAAT TAACTGGGTG TGGTGGCGCG 1980 

TGCCTGTAAT CCCAGCTACT CGGGAAGCTG AGGCAGGTGA ATTGTTTGAA C CTGGGAGGT 2040 
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GGAGGTTGCA 

GTGAGCAGAG 

ATCACACCAC 

TGCACTCTAG 

CCTGGGTGAC 

AGAGCAAGAC 

2100 

TCTGTCTAAA 

AAACAAAACA 

AAACAAAACA 

AAACAAAAAA 

ACCTCTTAAT 

ATTCTGGAGT 

2160 

CATCATTCCC 

TTCGACAGCA 

TTTTCCTCTG 

CTTTGAAAGC 

CCCAGAAATC 

AGTGTTGGCC 

2220 

ATGATGACAA 

CTACAGAAAA 

ACCAGAGGCA 

GCTTCTTTGC 

CAAGACCTTT 

CAAAGCCATT 

2280 

TTAGGCTGTT 

AGGGGCAGTG 

GAGGTAGAAT 

GACTCCTTGG 

GTATTAGAGT 

TTCAACCATG 

2340 

AAGTCTCTAA 

CAATGTATTT 

TCTTCACCTC 

TGCTACTCAA 

GTAGCATTTA 

CTGTGTCTTT 

2400 

GGTTTGTGCT 

AGGCCCCCGG 

GTGTGAAGCA 

CAGACC CCTT 

CCAGGGGTTT 

ACAGTCTATT 

2460 

TGAGACTCCT 

CAGTTCTTGC 

CACTTTTTTT 

TTTAATCTCC 

ACCAGTCATT 

TTTCAGACCT 

2520 

TTTAACTCCT 

CAATTCCAAC 

ACTGATTTCC 

C CTTTTGC AT 

TCTCCCTCCT 

TCCCTTCCTT 

2580 

GTAGCCTTTT 

GACTTTCATT 

GGAAATTAGG 

ATGTAAATC T 

GCTCAGGAGA 

CCTGGAGGAG 

2640 

CAGAGGATAA 

TTAGCATCTC 

AGGTTAAGTG 

TGAGTAATCT 

GAGAAACAAT 

GACTAATTCT 

2700 

TGCATATTTT 

GTAACTTCCA 

TGTGAGGGTT 

TTCAGCATTG 

ATATTTGTGC 

attttctaaa 

2760 

CAGAGATGAG 

GTGGTATCTT 

CACGTAGAAC 

ATTGGTATTC 

GCTTGAGAAA 

AAAAGAATAG 

2820 

TTGAACCTAT 

TTCTCTTTCT 

TTACAAGATG 

GGTCCAGGAT 

TCCTCTTTTC 

TCTGCCATAA 

2880 

ATGATTAATT 

AAATAGCTTT 

TGTGTCTTAC 

ATTGGTAGCC 

AGCCAGCCAA 

GGCTCTGTTT 

2940 

ATGCTTTTGG 

GGGG CATATA 

TTGGGTTCCA 

TTCTCACCTA 

TCCACACAAC 

ATATCCGTAT 

3000 

ATATCCCCTC 

TACTCTTACT 

TCCCCCAAAT 

TTAAAGAAGT 

ATGGGAAATG 

AGAGGCATTT 

3060 

CCCCCACCCC 

ATTTCTCTCC 

TCACACACAG 

ACTCATATTA 

CTGGTAGGAA 

CTTGAGAACT 

3120 

TTATTTCCAA 

GTTGTTCAAA 

CATTTACCAA 

TCATATTAAT 

ACAATGATGC 

TATTTGCAAT 

3180 

TCCTGCTCCT 

AGGGGAGGGG 

AGATAAGAAA 

CCCTCACTCT 

CTACAGGTTT 

GGGTACAAGT 

3240 

GGCAACCTGC 

TTCCATGGCC 

GTGTAGAAGC 

ATGGTGCCCT 

GGCTTCTCTG 

AGGAAGCTGG 

3300 

GGTTCATGAC 

AATGGCAGAT 

GTAAAGTTAT 

TCTTGAAGTC 

AGATTGAGGC 

TGGGAGACAG 

3360 

CCGTAGTAGA 

TGTTCTACTT 

TGTTCTGCTG 

TTCTCTAGAA 

AGAATATTTG 

GTTTTCCTGT 

3420 

ATAGGAATGA 

GATTAATTCC 

TTTCCAGGTA 

TTTTATAATT 

CTGGGAAGCA 

AAACCCATGC 

3480 

CTCCCCCTAG 

CCATTTTTAC 

TGTTATCCTA 

TTTAGATGGC 

CATGAAGAGG 

ATGCTGTGAA 

3540 

ATTCCCAACA 

AACATTGATG 

CTGACAGTCA 

TGCAGTCTGG 

GAGTGGGGAA 

GTGATCTTTT 

3600 

GTTCCCATCC 

TCTTCTTTTA 

GCAGTAAAAT 

AGCTGAGGGA 

AAAGGGAGGG 

AAAAGGAAGT 

3660 

TATGGGAATA 

C CTGTGGTGG 

TTGTGATCCC 

TAGGTCTTGG 

GAGCTCTTGG 

AGGTGTCTGT 

3720 

ATCAGTGGAT 

TTCCCATCCC 

CTGTGGGAAA 

TTAGTAGGCT 

CATTTACTGT 

TTTAGGTCTA 

3780 

GCCTATGTGG 


AACATACCTA 

AGCAAACCCA 

GTGTCAGGAT 

GGXAATTCTT 

3840 

ATTCTTTCGT 

TCAGTTAAGT 

TTTTCCCTTC 

ATCTGGGCAC 

TGAAGGGATA 

TGTGAAACAA 

3900 

TGTTAACATT 

TTTGGTAGTC 

TTCAACCAGG 

GATTGTTTCT 

GTTTAACTTC 

TTATAGGAAA 

3960 

GCTTGAGTAA 

AATAAATATT 

GTCTTTTTGT 

ATGTCACCCA 

AAAAAAAAA 


4009 


(2) INFORMATION FOR SEQ ID NO : 4: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 427 amino acids 
( B > TYPE: amino acid 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(F) TISSUE TYPE: Carcinoma 

(G) CELL TYPE: renal 

(H) CELL LINE: Caki-1 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 


Met 

1 

Glu 

Trp 

Pro 

Ala 

5 

Arg 

Leu 

Cys 

Gly Leu 
10 

Trp 

Ala 

Leu 

Leu 

Leu 

15 

Cys 

Ala 

Gly 

Gly 

Gly 

20 

Gly Gly Gly Gly Gly Ala 
25 

Ala 

Pro 

Thr 

Glu 

30 

Thr 

Gin 

Pro 

Pro 

Val 

35 

Thr 

Asn 

Leu 

Ser 

Val 

40 

Ser 

Val 

Glu 

Asn 

Leu 

45 

Cys 

Thr 

Val 

He 

Trp 

50 

Thr 

Trp 

Asn 

Pro 

Pro 

55 

Glu Gly Ala 

Ser 

Ser 

60 

Asn 

Cys 

Ser 

Leu 

Trp 

65 

Tyr 

Phe 

Ser 

His 

Phe Gly Asp 
70 

Lys 

Gin Asp 
75 

Lys 

Lys 

lie 

Ala 

Pro 

80 

Glu 

Thr 

Arg 

Arg 

Ser 

85 

lie 

Glu 

Val 

Pro 

Leu 

90 

Asn 

Glu 

Arg 

lie 

Cys 

95 

Leu 

Gin 

Val 

Gly 

Ser 

100 

Gin 

Cys 

Ser 

Thr 

Asn 

105 

Glu 

Ser 

Glu 

Lys 

Pro 

110 

Ser 

lie 

Leu 

Val 

Glu 

115 

Lys 

Cys 

He 

Ser 

Pro 

120 

Pro 

Glu Gly Asp 

Pro 

125 

Glu 

Ser 

Ala 

Val 

Thr 

130 

Glu 

Leu 

Gin 

Cys 

lie 

135 

Trp 

His 

Asn 

Leu 

Ser 

140 

Tyr 

Met 

Lys 

Cys 

Ser 

145 

Trp 

Leu 

Pro 

Gly Arg 
150 

Asn 

Thr 

Ser 

Pro 

Asp 

155 

Thr 

Asn 

Tyr 

Thr 

Leu 

160 

Tyr 

Tyr 

Trp 

His 

Arg 

165 

Ser 

Leu 

Glu 

Lys 

lie 

170 

His 

Gin 

Cys 

Glu 

Asn 

175 

lie 

Phe 

Arg 

Glu 

Gly 

180 

Gin 

Tyr 

Phe 

Gly Cys 
185 

Ser 

Phe 

Asp 

Leu 

Thr 

190 

Lys 

Val 

Lys 

Asp 

Ser 

195 

Ser 

Phe 

Glu 

Gin 

His 

200 

Ser 

Val 

Gin 

lie 

Met 

205 

Val 

Lys 

Asp 

Asn 

Ala 

210 

Gly 

Lys 

lie 

Lys 

Pro 

215 

Ser 

Phe 

Asn 

lie 

Val 

220 

Pro 

Leu 

Thr 

Ser 

Arg 

225 

Val 

Lys 

Pro 

Asp 

Pro 

230 

Pro 

His 

lie 

Lys 

Asn 

235 

Leu 

Ser 

Phe 

His 

Asn 

240 

Asp 

Asp 

Leu 

Tyr 

Val 

245 

Gin 

Trp 

Glu 

Asn 

Pro 

250 

Gin 

Asn 

Phe 

lie 

Ser 

255 

Arg 

Cys 

Leu 

Phe 

Tyr 

260 

Glu 

Val 

Glu 

Val 

Asn 

265 

Asn 

Ser 

Gin 

Thr 

Glu 

270 

Thr 

His 

Asn 

Val 

Phe 

275 

Tyr 

Val 

Gin 

Glu 

Ala 

280 

Lys 

Cys 

Glu 

Asn 

Pro 

285 

Glu 

Phe 

Glu 
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Arg 

Asn 

290 

Val 

Glu 

Asn 

Thr 

Ser 

295 

Cys 

Phe 

Met 

Val 

Pro 

300 

Gly Val 

Leu 

Pro 

Asp 

305 

Thr 

Leu 

Asn 

Thr 

Val 

310 

Arg 

lie 

Arg 

Val 

Lys 

315 

Thr 

Asn 

Lys 

Leu 

Cys 

320 

Tyr 

Glu 

Asp 

Asp 

Lys 

325 

Leu 

Trp 

Ser 

Asn 

Trp 

330 

Ser 

Gin 

Glu 

Met 

Ser 

335 

lie 

Gly 

Lys 

Lys 

Arg 

340 

Asn 

Ser 

Thr 

Leu 

Tyr 

345 

lie 

Thr 

Met 

Leu 

Leu 

350 

lie 

Val 

Pro 

Val 

He 

355 

Val 

Ala 

Gly 

Ala 

lie 

360 

lie 

Val 

Leu 

Leu 

Leu 

365 

Tyr 

Leu 

Lys 

Arg 

Leu 

370 

Lys 

lie 

lie 

lie 

Phe 

375 

Pro 

Pro 

lie 

Pro 

Asp 

380 

Pro 

Gly 

Lys 

lie 

Phe 

385 

Lys 

Glu 

Met 

Phe 

Gly 

390 

Asp 

Gin 

Asn 

Asp 

Asp 

395 

Thr 

Leu 

His 

Trp 

Lys 

400 

Lys 

Tyr 

Asp 

lie 

Tyr 

405 

Glu 

Lys 

Gin 

Thr 

Lys 

410 

Glu 

Glu 

Thr 

Asp 

Ser 

415 

Val 

Val 

Leu 

lie 

Glu 

420 

Asn 

Leu 

Lys 

Lys 

Ala 

425 

Ser 

Gin 
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CLAIMS 

1. Purified polypeptide, comprising an amino acid 
sequence chosen from: 

a) the sequence SEQ ID Mo. 2, 

5 b) any biologically active sequence derived from SEQ ID 
Mo. 2. 

2. Polypeptide according to Claim 1, characterized 
in that it comprises the amino acid sequence SEQ ID Mo. 
2 . 

10 3. Polypeptide according to Claim 1, characterized 

in that it is a variant form of the polypeptide of 
sequence SEQ ID No. 2 in which the 8 C- terminal residues 
are substituted by the following 6 residues: VRCVTL. 

4. Polypeptide according to Claim 1, characterized 
15 in that it is a soluble form stretching up to residue 343 

and preferably up to residue 337 . 

5 . Isolated nucleic acid sequence encoding a 
polypeptide according to any one of Claims 1 to 4. 

6. Isolated nucleic acid sequence according to Claim 

20 5, characterized in that it is chosen from: 

a) the sequence SEQ ID Mo. 1, 

b) the nucleic acid sequences capable of hybridizing to 
the sequence SEQ ID No. 1 and encoding a polypeptide 
having an IL-13 |3 receptor activity, 

25 c) the nucleic acid sequences derived from the 
sequences a) and b) because of the degeneracy of the 
genetic code. 

7 . Nucleic acid sequence according to Claim 6 , 
characterized in that it comprises or consists of the 

30 nucleotide linkage stretching from nucleotide Mo. 1 up to 
nucleotide 1081 and preferably up to nucleotide 1063 on 
the sequence SEQ ID Mo. 1. 

8 . Purified polypeptide, comprising an amino acid 
sequence chosen from: 

35 a) the sequence SEQ ID Mo. 4, 

b) any biologically active sequence derived from SEQ ID 
Mo. 4. 

Polypeptide according to Claim 8, characterized 


9 . 
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5 


10 


15 


20 


25 


30 


35 


in that it comprises the amino acid sequence SEQ ID No. 

4. 

10. Polypeptide according to Claim 9, characterized 
in that it is a soluble form stretching up to residue 343 
and preferably up to the residue between 336 and 342. 

11. Isolated nucleic acid sequence encoding a 
polypeptide according to any one of Claims 8 to 10 . 

12. Isolated nucleic acid sequence according to Claim 
11, characterized in that it is chosen from 

a) the sequence SEQ ID No. 3, 

b) the nucleic acid sequences capable of hybridizing to 
♦•/Ha sequence SEQ ID No. 3 and encoding a polypeptide 
having an IL-13 a receptor activity, 

c) the nucleic acid sequences derived from the se- 
quences a) and b) because of the degeneracy of the 
genetic code. 

13. Nucleic acid sequence according to Claim 12, 

characterized in that it comprises or consists of the 
nucleotide linkage stretching from nucleotide No. 1 up to 
nucleotide 1059, preferably up to nucleotides between 

numbers 1041 and 1056 on the sequence SEQ ID No. 3. 

14 . Cloning and/or expression vector containing a 
nucleic acid sequence according to any one of Claims 5 to 
7 and 11 to 13. 

15. Vector according to Claim 14, characterized in 
that it is the plasmid PSE-1. 

16. Host cell transfected with a vector according to 
Claim 14 or 15. 

17. Transfected host cell according to Claim 16, 
characterized in that it is a cell of the COS-7, COS-3 or 
CHO line. 

18. Nucleotide probe characterized in that it hybrid- 
izes specifically with any one of the sequences according 
to Claims 5 to 7 , their complementary sequences or the 
corresponding messenger RNAs. 

19. Probe according to Claim 18, characterized in 
that it comprises at least 10 nucleotides. 

20. Probe according to Claim 18, characterized in 
that it comprises the whole of the sequence SEQ ID No. 1 
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or its complementary strand. 

21. Nucleotide probe, characterized in that it 
hybridizes specifically with any one of the sequences 
according to Claims 11 to 13, their complementary 

5 sequences or the corresponding messenger RNAs . 

22. Probe according to Claim 21, characterized in 
that it comprises at least 10 nucleotides. 

23. Nucleotide probe, characterized in that it com- 
prises the whole of SEQ ZD No. 3 or its complementary 

10 strand. 

24 . Antisense sequence capable of inhibiting, at 
least partially, the production of polypeptides according 
to any one of claims 1 to 4 and 8 to 10, characterized in 
t:hat it is chosen from the sequences constituting the 

15 reading frame encoding a polypeptide according to any one 
of Claims 1 to 4 and 8 to 10 at the level of the tran- 
script . 

25. Use of a sequence according to any one of Claims 
5 to 7 and 11 to 13, for the preparation of diagnostic 
nucleotide probes or of antisense sequences which can be 
used in gene therapy. 


20 
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or its complementary strand. 

21. Nucleotide probe, characterized in that it 
hybridizes specifically with any one of the sequences 
according to Claims 11 to 13, their complementary 

5 sequences or the corresponding messenger RNAs . 

22. Probe according to Claim 21, characterized in 
that it comprises at least 10 nucleotides. 

23. Nucleotide probe, characterized in that it com- 
prises the whole of SSQ ZD No. 3 or its complementary 

10 strand. 

24. Antisense sequence capable of inhibiting, at 
least partially, the production of polypeptides according 
to any one of claims 1 to 4 and 8 to 10, characterized in 
that it is chosen from the sequences constituting the 

15 reading frame encoding a polypeptide according to any one 
of 1 to 4 and 8 to 10 at the level of the tran- 

script . 

25. Use of a sequence according to any one of Claims 

S' to 7 li to 13, for the preparation of diagnostic 

20 nucleotide probes or of antisense sequences which can be 
used in gene therapy . 

2^6. Use of a probe according to any one of Claims 18 

to 23, as IN VITRO diagnostic tool for the detection, by 
hybridization, of the nucleic acid sequences encoding a 
25 * polypeptide according to any one of Claims 1 to 4 or 8 to 

10, in biological samples, or for revealing aberrant 
syntheses or genetic abnormalities such as the loss of 
heterozygosity or genetic rearrangement. 

27. Use of a probe according to any one of Claims 18 

30 to 23 for the detection of chromosomal abnormalities. 

2^. IN VITRO diagnostic method for the detection of 

aberrant syntheses or of genetic abnormalities at the 
level of the nucleic acid sequences encoding a 
polypeptide according to any one of Claims 1 to 4' or 8 to 
35 10, characterized in that it comprises: 

- bringing a nucleotide probe according to any one of 
Claims 19 to 23 into contact with a biological sample 
Tinder conditions allowing the formation of a hybridiza- 
tion complex between the said probe and the above- 



</7 

- «*- 

mentioned nucleotide sequence, optionally after a 
preliminary spell of amplification of the above- 
mentioned nucleotide sequence; 

- detection of the hybridization complex which may be 

5 formed; 

- optionally, sequencing the nucleotide sequence forming 
the hybridization complex with the probe of the inven- 
tion. 

29. Use of a nucleic acid sequence according to any 
10 one of Claims 5 to 7 and 11 to 13 for the production of 

a recombinant polypeptide according to any one of Claims 
1 to 4 and 8 to 10. 

30. Method for producing an XL- 13 receptor recombi- 
nant polypeptide, characterized in that transfected cells 

15 according to Claim 16 or 17 are cultured tinder conditions 
allowing the expression of a recombinant polypeptide of 
sequence SEQ ID No. 2 or of sequence SEQ ID No. 4 or a 
derivative, and in that the said recombinant polypeptide 
is recovered. 

20 31. Mono- or polyclonal antibodies, conjugated 

antibodies, or fragments thereof, characterized in that 
they are capable of specifically recognizing a 
polypeptide according to any one of Claims 1 to 4 and 8 
to 10. 

25 32. Use of antibodies according to the preceding 

claim, for the purification or detection of a polypeptide 
according to any one of Claims 1 to 4 and 8 to 10 in a 
biological sample. 

33. - Process for the IN VITRO diagnosis of pathologies 
30 correlated with an abnormal expression of XL-13 receptor 
in biological samples capable of containing the XL-13 
receptor expressed at an abnormal level, characterized in 
that at least one antibody according to Claim 31 is 
brought into contact with the said biological sample, 
35 under conditions allowing the possible formation of 
specific immunological complexes between the XL-13 
receptor and the said antibody (ies) and in that the 
specific immunological complexes which may be formed are 
detected. 



34. Kit for the IN VITRO diagnosis of an abnormal 
expression of the XL- 13 receptor in a biological sample 
and/or for measuring the level of expression of the XL- 13 
receptor in the said sample co mp rising t 

_ a t- least one antibody specific for the XL-13 receptor 
according to Claim 31, optionally attached onto a sup- 
port, 

mamna for revealing the formation of specific 
antigen/ antibody complexes between XL— 13 receptor and the 
said antibody (ies) and/or means for quantifying these 
complexes . 

35. Method for the identification and/or isolation of 
polypeptides according to Claim 1 or 8 or agents capable 
of modulating their activity, characterized in that a 
compound, or a mixture containing various compounds, 
optionally nonidentified, is brought into contact with 
cells expressing at their surface a polypeptide according 
to Claim 1 or 8, under conditions allowing interaction 
between the polypeptide and the said compound, in the 
case where the latter would have an affinity for the 
polypeptide, and in that the compounds bou nd to the 
polypeptide , or those capable of modulating the biologi- 
cal activity thereof, are detected and/or isolated. 

36. Ligand or modulator for a polypeptide as defined 
in Claims 1 to 4 or 8 to 10, capable of being obtained 
according to the method of Claim 35. 

37. Pharmaceutical composition comprising, as active 
ingredient, a polypeptide according to any one of Claims 
1 to 4 or 8 to 10. 

38. Pharmaceutical composition according to the 
pre'ceding claim, characterized in that it comprises a 
polypeptide according to Claim 4 or 10 . 

39. Use of a polypeptide according to any one of 
Claims 1 to 4, for screening agents capable of modulating 
the^ activity of IL-13Rp. 

40. Use of a polypeptide according to any one of 
Claims 8 to 10, for screening agents capable of modulat- 
ing the activity of XL-13R(X. 

41. Use of a polypeptide according to any one of 



Claims 1 to 4, for the manufacture of products capable of 
modulating activity of IIj-13Rj}. 

42. Use of a polypeptide according to any one of 
Claims 8 to 10, for the manufacture of products capable 
of modulating the activity of IL-13R0C. 

43. Use of a polypeptide according to Claim 4 or 10, 
for the synthesis of a medicinal product with 
amt agoni z ing effect. 


XL-13 



SANOFI 


1L - 13 RECEPTOR 


ABSTRACT 


This invention relates to a purified polypeptide, 
comprising an amino acid sequence chosen from: 

a) the sequence SKQ xs No. 2, 

b) any biologically active sequence derived from 
Ho. 2. 
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GGTGCCTGTCGGCGGGGAGAGAGGCAATATCAAGGTTTTAAATCTCGGAGAAATGGCT 
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539 GTACTTCTTGATACCAATTACAACTTGTTTTACTGGTATGAGGGCTTGGATCATGCATTA 598 

163 ValLeuLeuAspThrAanTyrAsnLeuPheTyrTrpTyrGluGlyLeuAapHisAlaLeu 182 

599 CAGTGTGTTGATTACATCAAGGCTGATGGACAAAATATAGGATGCAGATTTCCCTATTTG 658 

183 GlnCyaValAapTyrllaLyaAlaAapGlyGlnAanlleGlyCyaArgPheProTyrLeu 202 

FIG.2a 



659 GAGGCATCAGACTATAAAGATTTCTATATTTGTGTTAATGGATCATCAGAGAACAAGCCT 718 

203 GluAlaSerAapTyrLysAapPheTyrlleCyaValAanGlyiterSerGluAsnLyaPro 222 

719 ATCAGATCCAGTTATTTCACTTTTCAGCTTCAAAATATAGTTAAACCTTTGCCGCCAGTC 778 

223 IleArgSerSerTyrPheThrPheGlnLeuGlnAanlleValLysProLeuProProVal 2 42 
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IL13R 

IL5R 

IL13R 

IL5R 

IL13R 

IL5R 

IL5R. 

IL13R 

ILi5R 

IL13R 

IL5R 

IL13R 

IL5R 

IL13R 

IL5R 

IL13R 

IL5R 


MA^VCLAIGCLYTFLISTTFGCTSSSDTEIKVNPPQDFEIVDPGYLGYLY 5 0 

i I I I I! I ! I I 

. . MI IVAHVLLILLGATEILQADLLPDEKISLLPPVNFTIKVTG . LAQVL 4 7 
LQWQP PLS LDHFKSCTVE YELKYRNI GS ETWKT 1 1 TKNLHYKDGFDLNKG 100 

mm i i n i i ii 

LQWKPNPDQEQ . RNVNLEYQVKINAPKEDDYETRITES . . . KCVTILHKG 93 


I EAKI HTLLPWQCTNGSSVQSSWAETTYWI S PQGI PETKVQDMDjqv 


. . . 146 

FSASVRTILQ . . . NDHSLLASSWASAE . LHAPPGSPGTS IVNLTOTTNTT 13 9 


. . YYNWQ Y*- 

I 

EDNYSRLRSYQV5 



WK? G I GVLLDTNYNLF YWYEGLDHALQ C VD Y I K 18 9 

1 HIM! 11! 

iVGTDAPEDTQYFLYYRY GSWTE ..EC QSYSK 187 


AD . GQNIQ 

1 11 

DTLGRNI 



P'S VLHASDYKDFYICVNGSSSNKPIRSSYFTFQLQNIV 236 

IV him ii mi 

EPRTFIL5KGRDWLSVLVNGSSKHSAIRPFDQLFALHAID 237 


K T5 L°PV V LTF T, R.ESSCEIKLKWS IPLGP I P ARCFD YE I E I REDDTTLVTA 286 

HI. 11 1 1 1 1 1 1 1 

QINPPLNVTAEISGT . RLS I QWEKPVSAFP I HCFDYEVK j. HNTRNGYLQ I 286 


TVENETYTLKTTNETRQLCFWRSKVNI Y CSDDG 
EKLMTNAFIS I IDDLSKYDVQVRAAVSSMCREAGljWSEWSjQ 


lJWSEWS|DKQCWEGEDL 336 
. PIYVGNDE 335 


SKKTLLRFWLPFGFILILVIFVTGLLLRKPNTYPKMIP EF 376 

HKPLREWFVIVIMATICFILLILSLICKICHLWIKLFPPIPAPKSNIKDL 385 

FCDT 380 

FVTTNYEKAGSSETSIEVICYIEKPGVETLEDSVF 420 


FIG. 2b 
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1 TCAGCCCGGCCGGGCTCCGAGGCGAGAGGCTGCATGGAGTGGCCGGCGCGGCTCTGCGGG 
-10 M _ _W _ P_ A - L - - C - Ji 

61 CTGTGGGCGCTGCTGCTCTGCGCCGGCGGCGGGGGCGGGGGCGGGGGCGCCGCGCCTACG 

10 ^ A L L _C_ _A _ G G _G _G _G_ G_ _G _G _A A_ P T 

121 GAAACTCAGCCACCTGTGAC AAATTTGAGTGT CTCTGTTGAAAACCTCTGCACAGTAATA 
30ETQPPVT ) N L S Vl SVENLCTVI 
181 TGGACATGGAATCCACCCGAGGGAGCCAGCTC AAATTGTAGTCT ATGGTATTTTAGTCAT 
50WTWNPPEGASS ) N C S iTj W Y F S H 

241 TTTGGCGACAAACAAGATAAGAAAATAGCTCCGGAAACTCGTCGTTCAATAGAAGTACCC 

70 FGDKQDKKIAPETRRS I EVP 

3 01 C tGAATGAGAGGATTTGTCTGCAAGTGGGGTCCCAGTGTAGCAC CAATGAGAGTGA GAAG 

90 LNERICLQVGSQCST | N £ s e] K 

3 61 CCTAGCATTTTGGTTGAAAAATGCATCTCACCCCCAGAAGGTGATCCTGAGTCTGCTGTG 

jjO PS i I * V & K ( * I S P P F G !> P E S A V 

421 ACTGAGCTTCAATGCATTTGGC ACAACCTGAGCTACATGAAGTGTTCTTGGCTCCCTGGA 
130 TELQCIWH [N L S y) MKCSWLPG 

4 81 AGGAATACCAGTCCCGACAC TAACTATACTCT CTACTATTGGCACAGAAGCCTGGAAAAA 

150 R N T S P D T In Y T l| YYWHRSLEK 

541 ATTCATCAATGTGAAAACATCTTTAGAGAAGGCCAATACTTTGGTTGTTCCTTTGATCTG 
170 IHQCENIFREGQYFGCSFDL 
601 ACCAAAGTGAAGGATTCCAGTTT tGAACAACAC AGTGTCCAAATAATGGTCAAGGATAAT 
190 TKVKDSSFEQHSVQIMVKDN 

661 GCAGGAAAAATTAAACC ATCCTTCAATATAGTGCCTTTAACTTCCCGTGTGAAACCTGAT 
210AGK1KPSFNIVPLTSRVKPD 

7 21 CCTCCACATATTAAAAACCTCTCCTTCCACAATGATGACCTATATGTGCAATGGGAGAAT 
230 P P H I K ] N L S F | HNDDLYVQWEN 

7 81 CCACAGAATTTTATTAGCAGATGCCTATTTTATGAAGTAGAAGT CAATAACAGCCA AACT 

250 PQNFI SRCLFYEVEV ] N N S Ql T 

841 GAGACACATAATGTTTTCTACGTCCAAGAGGCTAAATGTGAGAATCCAGAATTTGAGAGA 
270 ETHNVFYVQEAKCENPEFER 
901 AATGTGGAGAATACATCTTGTTTCATGGTCCCTGGTGTTCTTCCTGATACTTTGAACACA 

290 N V E j N T S C [ FMVPGVLPDTLNT 
961 GTCAGAATAAGAGTCAAAACAAATAAGTTATGCTATG AGGATGACAAACTCTGGAGTAAT 
310 VRI RVKTNKLCYEDDKLWS QT 

1021 TGGAGCCAAGAAATGAGTATAGGTAAGAAGCGCAATTCCACACTCT ACATAACCATGTTA 

330 W S Ql EMSIGKKR I n S T Li Y I T M L 

10 81 CTCATTGTTCCAGTC ATCGTCGC AGGTGCAATCATAGTACTCCTGCTTTACCTAAAAASG 

350 L I V P V I V A G A I IVLLL Y L K R 

1141 CTCAAGATTATTATATTCCCTCCAATTCCTGATCCTGGCAAGATTTTTAAAGAAATGTTT 

370 LKI I IFPPIPDPGKIFKEMF 

12 01 GGAGACCAGAATGATGATACTCTGCACTGGAAGAAGTACGACATCTATGAGAAGCAAACC 

390 gdqnddtlhwkkydiyekqt 

1261 AAGGAGGAAACCG ACTCTGT AGTGCTGATAGAAAACCTG AAGAAAGCCTCTCAGTGATGG 

410 KEETDSVVLI ENLKKASQ 


60 
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120 
29 
180 
49 
240 
69 
300 
89 
360 
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420 
1 29 
480 
149 
540 
169 
600 
189 
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209 
720 
229 
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269 
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289 
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349 
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369 
1200 
389 
1260 
409 
1320 
429 
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2161 
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2401 

2461 

2521 

2581 

2641 

2701 

2761 

2821 

2881 

2941 

3001 

3061 

3121 

3181 

3241 

3301 

3361 

3421 

3481 

3541 

3601 

3661 

3721 
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3841 
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3961 


TATCTGGGAACTTATTAAATGGAAACTGAAACTACTGCACCATTTAAAAACAGGCAGCTC 

ATAAGAGCCACAGGTCTTTATGTTGAGTCGCGCACCGAAAAACTAAAAATAATGGGCGCT 

TTGGAGAAGAGTGTGGAGTCATTCTCATTGAATTATAAAAGCCAGCAGGCTTCAAACTAG 

GGGACAAAGCAAAAAGTGATGATAGTGGTGGAGTTAATCTTATCAAGAGTTGTGACAACT 

TCCTGAGGGATCTATACTTGCTTTGTGTTCTTTGTGTCAACATGAACAAATTTTATTTGT 

AGGGGAACTCATTTGGGGTGCAAATGCTAATGTCAAACTTGAGTCACAAAGAACATGTAG 

AAAACAAAATGGATAAAATCTGATATGTATTGTTTGGGATCCTATTGAACCATGTTTGTG 

GCTATTAAAACTCTTTTAACAGTCTGGGCTGGGTCCGGTGGCTCACGCCTGTAATCCCAG 

CAATTTGGGAGTCCGAGGCGGGCGGATCACTCGAGGTCAGGAGTTCCAGACCAGCCTGAC 

CAAAATGGTGAAACCTCCTCTCTACTAAAACTACAAAAATTAACTGGGTGTGGTGGCGCG 

TGCCTGTAATCCCAGCTACTCGGGAAGCTGAGGCAGGTGAATTGTTTGAACCTGGGAGGT 

GGAGGTTGCAGTGAGCAGAGATCACACCACTGCACTCTAGCCTGGGTGACAGAGCAAGAC 

TCTGTCTAAAAAACAAAACAAAACAAAACAAAACAAAAAAACCTCTTAATATTCTGGAGT 


CATCATTCCCTTCGACAGCATTTTOnVTGCTTTGAAAGCCCCAGAAATCAGTGTTGGCC 

ATGATGACAACTACAGAAAAACCAGAGGCAGCTTCTTTGCCAAGACCTTTCAAAGCCATT 

TTAGGCTGTTAGGGGCAGTGGAGGTAgAATGACTCCTTGGGTATTAGAGTTTCAACCATG 

AAGTCTCTAACAATGTaTTTTCTTCACCTCTGCTACTCAAGTAGCATTTACTGTGTCTTT 

GGTTTGTGCTAGGCCCCCGGGTGTGAAGCACAGACCCCTTCCAGGGGTTTACAGTCTATt 

TGAGACTCCTCAGTTCTTGCCACTTTTTTTTTTAATCTCCACCAGTCATTTTTCAGACCT 

TTTAACTCCTCAATTCCAACACTGATTTCCCCTTTTGCATTCTCCCTCCTTCCCTTCCTT 

GTAGCCTTTTGACTTTCATTGGAAATTAGGATGTAAATCTGCTCAGGAGACCTGGAGGAG 

CAGAGGATAATTAGCATCTCAGGTTAAGTGTGAGTAATCTGAGAAACAATGACTAATTCT 

TGCATATTTTGTAACTTCCATGTGAGGGTTTTCAGCATTGATATTTGTGCATTTTCTAAA 

CAGAGATGAGGTGGTATCTTCACGTAGAACATTGGTATTCGCTTGAGAAAAAAAGAATAG 

TTGAACCTATTTCTCTTTCTTTACAAGATGGGTCCAGGATTCCTCTTTTCTCTGCCATAA 

ATGATTAATTAAATAGCTTTTGTGTCTTACATTGGTAGCCAGCCAGCCAAGGCTCTGTTT 

ATGCTTTTGGGGGGCATATATTGGGTTCCATTCTCACCTATCCACACAACATATCCGTAT 

ATATCCCCTCTACTCTTACTTCCCCCAAATTTAAAGAAGTATGGGAAATGAGAGGCATTT 

CCCCCACCCCATTTCTCTCCTCACACACAGACTCATATTACTGGTAGGAACTTGAGAACT 

TTATTTCCAAGTTGTTCAAACATTTACCAATCATATTAATACAATGATGCTATTTGCAAT 

TCCTGCTCCTAGGGGAGGGGAGATAAGAAACCCTCACTCTCTACAGGTTTGGGTACAAGT 

GGCAACCTGCTTCCATGGCCGTGTAGAAGCATGGTGCCCTGGCTTCTCTGAGGAAGCTGG 

GGTTCATGACAATGGCAGATGTAAAGTTATTCTTGAAGTCAGATTGAGGCTGGGAGACAG 

CCGTAGTAGATGTTCTACTTTGTTCTGCTGTTCTCTAGAAAGAATATTTGGTTTTCCTGT 

ATAGGAATGAGATTAATTCCTTTCCAGGTATTTTATAATTCTGGGAAGCAAAACCCATGC 

CTCCCCCTAGCCATTTTTACTGTTATCCTATTTAGATGGCCATGAAGAGGATGCTGTGAA 

ATTCCCAACAAACATTGATGCTGACAGTCATGCAGTCTGGGAGTGGGGAAGTGATCTTTT 

GTTCCCATCCTCTTCTTTTAGCAGTAAAATAGCTGAGGGAAAAGGGAGGGAAAAGGAAGT 

TATGGGAATACCTGTGGTGGTTGTGATCCCTAGGTCTTGGGAGCTCTTGGAGGTGTCTGT 

ATCAGTGGATTTCCCATCCCCTGTGGGAAATTAGTAGGCTCATTTACTGTTTTAGGTCTA 

GCCTATGTGGATTTTTTCCTAACATACCTAAGCAAACCCAGTGTCAGGATGGTAATTCTT 

ATTCTTTCGTTCAGTTAAGTTTTTCCCTTCATCTGGGCACTGAAGGGATATGTGAAACAA 

TGTTAACATTTTTGGTAGTCTTCAACCAGGGATTGTTTCTGTTTAACTTCTTATAGGAAA 

GCTTGAGTAAAATAAATATTGTCTTTTTGTATGTCACCCaaaaaaaaaa 400 9 


1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
222 0 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 


FIG.7a(continuation) 



U9/°? *817 



U_- ^3^ -ffUt*fArd 

U.-'iZ c< nou SB 


1 MEWPARLCGLWALLLCAGGGGGGGGAAPTETQPPVTNLSVSVENLCTVTW 50 - 

I • • I I I • J h • I I I • = • • I • • i I = I I • ! i I I 1 I I 1 1 I I I i I I I : I I 

1 MARPALLGELLVLLL . . WTATVGQVAAATEVQPPVTNLSVSVENLCTIIW 48 - 


51 TWNPPEGASSNCSLWYFSHFGEKQDKKIAPETRRSIEVPLNERICLQVGS 100 

I i • I I I I I I • I 1 • b I I III = M I I I I i ! I 1 : i - I : I h I : I I I I I I I 

49 TW S P PEGAS PNCTLR YF SHFDO 2 QDKKIAPETHRKEELPLDEKI C LQVG S 98 


101 QCSTNESERPSILVEKCISPP 3 GDPESAVTE IWHNLS 


MMlillll ! 1 - 1 1 1 1 ! ! M I ! 1 ! 1 1 1 1 1 - 

99 qcsanesekpsplvkkcisppegdpesavte: 

151 NTSPDTNYTLYYWHRSLEKIH 3 CENIFREGQYP 

: li I Jl I I : I I I I * : 

149 NTSPDTHYTLYYWYSSLEKSR 3 CENIYREGQKI 



jPGR 150 


iiiiiiiim|miiii 

tTWHNLSYMK CBWLPGR 148 


FDLTKVKDSSFEQH 200 

•Mil : • I II : : 

FKLTKV . EPSFEHQ 197 


2 01 SVQIMVKDNAGKIKPSFNXVPITSRVKPDPPHIKNLSFHNDDLYVQWENP 250 

• I I I I I I I I I I I I : I 1 - I I - ! I I IIIIIIIIIM = • M - I • I I I • I I 

198 NVQIMVKDNAGKIRPSCKIVSLTSYVKPDPPHIKHLLLKNGALLVQWKNP 247 
251 QNFI SRCLFYEVEVNNS QTETHNVFYVQEAKCENPEFERNVENTSCFMVP 300 

III llli 1 1 1 1 1 1 1 • 1 1 • 1 1 : : MI-IMM Mhl-llll M 

248 QNFRSRCLTYEVEVNNTQTDRHNILEVEEDKCQNSESDRNMEGTSCFQLP 297 


301 GVLPDTLIJTVRIR'VKTNKLCYEDDKiJwSNWSbEMSIGKKRNSTLYITMLL 350 


I I I = I • - I I I = I I I I I I I ! - I : 1 I 


298 GVLADAVYTVRVRVKTNKLCFDDNKIjWSDWSEAQSI GKEQNSTFYTTMLL 347 


Mil 


351 I VPVT VAGAI I VLLLYLKRLKI 1 1 FPP I PDPGKI FKEMFGDQNDDTLHWK 400 

• : I h 1 1 • I M M I M 1 1 1 1 1 9 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 ! 1 1 1 1 1 1 1 

348 T I PVFVAVAVI ILLFYLKRLKI 1 1 FPP I PDPGKI FKEMFGDQNDDTLHWK 397 
401 KYDIYEKQTKEETDSWLIENLKKASQ 427 

I I I I I I I I - I I I I I I I I I I I I I 1 I I • • 

3 98 KYDIYEKQSKEETDSWLIENLKKAAP 424 


FIG. 7b 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re patent application of: Caput et al. 

Serial No.: 09/077,817 

Filed: "06/10/98 

Group Art Unit: Unknown 

For: IL-13 Receptors 


CERTIFICATE UNDER 37 C.F.R. 1.8fal 

I hereby certify that this correspondence is being 
deposited on the date indicated below with the United 
States Postal Service as first class mail addressed 
to: Assistant Commissioner for Patents, Attn: 
Application Processing Division, Washington, 

D €2^231 



Date Q 


Assistant Commissioner for Patents 
Application Processing Division 
Washington, D.C. 20231 


Dear Sir: 

RESPONSE TO NOTIFICATION OF MISSING REQUIREMENTS UNDER U.S.C. 371IN THE 
UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EO/US1 

This is in response to the "Notification of Missing Requirements Under U.S.C. 371" mailed on August 28, 
1998 having a response due by September 28, 1998, which indicated that the signatures of the inventors on the 
Declaration for the subject patent application are missing. A copy of the above-identified "Notice to File Missing 
Parts" is enclosed. 

Submitted herewith is a Declaration and Power of Attorney for the subject patent application which has 
been fully executed in compliance with 37 C.F.R. 1.497(a) and (b). 

The Commissioner is hereby authorized to charge $130.00 handling fee to Deposit Account No. 19-0091, 
as well as any fee which might be necessary in connection with the handling and prosecution of the above-identified 
case. A duplicate copy of this sheet is enclosed. 


Respectfully submitted, 


Date: \ v J ? 
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Mary P. Bauman 
Reg. No. 31,926 


Address: 

Sanofi Pharmaceuticals, Inc. 
9 Great Valley Parkway 
P.O. Box 3026 
Malvern, PA 19355 
Tele: (610) 889-6338 
Fax: (610) 889-8799 


01 


ooooowa 

130.00 Ctt 


0907761.? 



4 


Attorney Docket No. IVD 924 


DECLARATION AND POWER OF ATTORNEY FOR 
UNITED STATES PATENT APPLICATION 

. X Original Supplemental Substitute 

As a below-named inventor, I hereby declare that: 

My residence, citizenship and post office address are given below under my name. 

I believe I am an original, first and joint inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: 

IL-13 RECEPTOR 

the specification of which 
is attached hereto. 

was filed on as United States 

Application Serial No. 

and was amended on (if applicable). 


X was filed on November 7, 1996 as PCT International 

Application No. PCT/FR96/01756 

X and was amended under PCT Article 19 on April 16, 1997 (if applicable). 

I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment specifically referred to above. 

I acknowledge my duty to disclose information of which I am aware which is material 
to the examination of this application in accordance with Section 1.56 of Title 37 of the Code 
of Federal Regulations. ... . 

I hereby claim foreign priority benefit under Section 119 (a) - (d) of Title 35 of the 
United States Code of any foreign application(s) for patent or inventor’s certificate or of any 
PCT application(s) designating at least one country other than the United States identified 
below and also identify below any foreign application(s) for patent or inventor’s certificate or 
any PCT application(s) designating at least one country otftfer than the United States filed by 
me on the same subject matter and having a filing date before that of the application(s) from 
which priority is claimed: 

Priority Claimed 

Country Number Filing Date Yes No 

France 95/14424 06 December 1995 X 


I hereby claim Benefit under Section 120 of Title 35 of the United States Code of any 
United States application(s) or PCT application(s) designating the United States identified 
below and, insofar as the subject matter of each of the claims of this application is not 
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disclosed in said prior application(s) in the manner provided by the first paragraph of Section 
112 of Title 35 of the United States Code, I acknowledge my duty to disclose material 
information of which I am aware as defined in Section 1 .56 of Title 37 of the Code of Federal 
Regulations which occurred between the filing date of the prior application(s) and the 
national or PCT filing date of this application: 

Application Serial No. Filing Date Status 


I hereby appoint Mary P. Bauman, Reg. No. 31.926: M ichael D. Alexander, Reg. No* 
36,080; and Paul E. Dupont, Reg. No 27 .438. or any of them my attorneys or agents with full 
power of substitution and revocation to prosecute this application and to transact all business 
in the Patent and Trademark Office connected therewith. 


SEND CORRESPONDENCE TO: 

Patent Department 
Sanofi P harmac euticals. Inc. 

9 Great Valley Parkway 
P.O. Box 3026 
Malvern, PA 19355 


DIRECT TELEPHONE CALLS TO: 
MICHAEL D. ALEXANDER 

Telephone No. (610) 889-8802 


I hereby declare that all statements made herein and in the above-identified 
specification of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 




C'\Q Full name of first joint inventor ^ DANTF .T . CAPUT f) 0 Vf) , J . 

Inventor’s signature Cif\p \) t £)( . 


Date ^ 
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Post Office Address La Bousquiere, F-31290 Avignolet-Lauragais, France 

Citizenshio France 

Full name of second joint inventor PASCUAL FERRARA 

^ 4 ^ 


Inventor ’ s signature t, R, $ 

Date 

otMll 

Residence Libouille Saint- Assiscle, F-31290 Avignolet-Lauragais, France 
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Post Office Address 


Libouille Saint- Assiscle, F-31290 Avignolet-Lauragais, France 
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Citizenship Argentina 



Citizenship 


France 
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kj) Full name of fourth joint inventor 


NA TALIO VITA 


Inventor’s signature Mr rA uktauq 

Residence 45 bis, chemin al-Cers, F-31450 



Post Office Address 
Citizenship Italy 


45 bis, chemin al-Cers, F-31450 Montgiscard, France 
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